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EDITORIAL    STATEMENT. 

Seven  manuscripts  becaring  on  the  suliject  of  this  volume,  nearly  2,000  pages 
of  breeding  record,  and  about  200  illustrations  with  accompanying  legends  com- 
prised the  material  from  which  the  present  volume  is  assembled. 

The  first  of  these  manuscripts  was  written  in  1897.  It  treats  of  inheritance  as 
limited  by  sex,  and  is  placed  in  Chapter  XII.  Two  lectures  in  1898  supplied  the 
materials  for  Chapter  XVI  and  for  a  fragment  of  Chapter  XL  The  third  manu- 
script dates  from  about  1904,  and  was  slightly  revised  later.  It  is  the  most  general 
and  comprehensive  treatment  of  the  series  and  is  here  made  to  serve  as  an  intro- 
ductory chapter.  Some  tabulations  or  lists  which  accompanied  this  paper  have, 
however,  been  separated  from  it  and  expanded  to  include  studies  made  after  1904. 
These  expansions  treat  partly  of  some  crosses  made  earlier  than  1904  but  not 
adequately  summarized  at  that  time,  and  partly  of  crosses  made  later  by  the 
author  and  summarized  wholly  by  the  editor.  These  completed  summaries  now 
appear  as  Chapter  II.  The  fourth  manuscript,  "On  the  Divisibility  of  Charac- 
ters," was  written  in  1906  and  is  the  basis  of  Chapter  XVII.  The  fifth,  dated  1907 
and  entitled  "Heredity,"  touches  the  broader  aspects  of  development  and  becomes 
the  first  section  of  the  concluding  statement  of  Chapter  XIV.  To  this  state- 
ment have  been  added  three  or  four  pages  on  "  Mendelian  Heredity"  from  a  lecture 
in  1908  and  some  other  materials  from  the  papers  next  to  be  mentioned,  which 
have  also  found  their  natural  place  in  the  same  chapter. 

A  seventh  and  very  incomplete  manuscript  (R  16,  WW  1),  consisting  largely 
of  short  summaries  and  conclusions  drawn  chiefly  from  later  studies,  was  written 
in  1909  and  1910.  The  conclusions  found  here,  though  disconnectedly  set  down  in 
about  30  small  pages,  re])resent  Professor  Whitman's  most  mature  and  final  judg- 
ment in  regard  to  his  work  with  the  dominance  of  sex  and  color,  with  its  control, 
and  with  the  dependence  of  this  result  upon  relative  "fertihty"  and  "strength" 
of  the  germ-cells. 

The  major  task  of  the  editor  has  been  the  summarizing  of  the  data  on  v.hich 
these  conclusions  from  the  work  of  the  author's  later  years  were  based  and  their 
tabulation  and  presentation.  In  most  cases  this  has  meant  the  tabulation  of  data 
concerning  breeding,  quotation  from  the  specific  record  where  possible,  and  from 
the  notes  of  the  seventh  manuscript  till  this  was  fully  presented;  and,  finally, 
undertaking  such  analysis  and  discussion  as  seems  absolutely  necessary  to  render  it 
available  to  students.  But  such  analysis  and  discu.ssion  by  the  editor  have  perhaps 
not  been  unduly  pressed;  indeed,  the  editor  believes  that,  although  he  has  worked 
much,  the  reader  has  yet  something  to  do  to  avail  himself  of  all  that  lies  in  the 
volume.  The  results  of  this  effort  to  present  fully  these  materials  may  be  found 
chiefly  in  Chapters  II  to  XIV  inclusive.  The  elaborateness  of  the  detailed  tabulations 
in  those  chapters — unusual  as  this  method  of  presentation  is — will  be  found  quite 
necessary  because  of  the  nature  of  the  problems  treated.  For  this  reason,  too,  it 
was  deemed  advantageous  greath^  to  amplif\'  from  the  numerous  later  records  the 
relatively  few  summaries  made  by  the  author  and  to  add  manj^  unsummarized 
earlier  records  as  well. 
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The  close  of  Professor  Whitman's  Ufe,  late  in  1910,  left  many  problems  connected 
with  the  present  volume  quite  unfinished.  The  reader  is  asked  to  bear  in  mind 
that  the  author  did  not  consider  this  work  concluded— even  at  the  end  of  the 
16  years  of  his  study  of  pigeon  hybrids.  It  was  quite  important  to  the  purposes  of 
these  studies,  (l)'that  the  data  for  longevity  and  sex  of  the  600  pigeons  that  sur- 
vived him  should  bo  learned  and  added  to  his  records;  (2)  that  certain  untested 
"mutants"  be  given  a  breeding-test.  Both  of  these  additional  tasks  were  also 
accepted  by  the  editor  and  performed  by  him — not  well,  but  with  the  measure  of 
success  that  has  been  possible  in  connection  with  much  other  work  and  under 
circumstances  not  at  all  times  wholly  favorable. 

Collectively  the  seven  manuscripts  noted  above  comprise  rather  less  than  100 
typewritten  pages.  It  thus  becomes  evident  that  the  reader  will  meet  with  the 
words  and  work  of  the  editor  at  very  many  points  and  that  some  method  must  be 
found  for  distinguishing  in  these  pages  author  from  editor.  In  the  main,  this  has 
been  accomplished  by  the  use  of  certain  postscript  letters,'  but  in  part  also  by  the 
use  of  quotation  marks,  these  latter  being  most  used  in  the  designation  of  short 
statements,  words,  or  phrases,  transcribed  from  breeding-records  and  notes.  The 
postscript  letters  are  placed  after  longer  treatments,  complete  manuscripts,  etc. 
These  take  the  form  of  (A  1),  (C  7/16),  (Sh  14),  etc.,  and  in  textual  materials  are 
placed  at  the  close  of  the  writings  of  the  author.  In  the  tables  these  letters  are 
uniformly  placed  at  the  lower  right-hand  corner  of  the  table.  The  tables  con- 
structed from  breeding  data  obtained  by  the  editor  bear  his  initials  in  the  same 
position  in  the  table.  It  is  believed  that  the  reader  will  be  able  to  know  or  to 
learn  the  source  of  all  the  statements  and  materials  of  the  volume.  He  will  bear 
in  mind  that  all  of  Dr.  Whitman's  data  were  obtained  prior  to  December  1910  and 
that  the  editor  is  responsible  for  all  thereafter. 

The  postscripts  just  described  have  a  further  and  important  use.  It  has  been 
necessary  for  the  editor  to  make  hundreds  of  summaries  of  breeding  records  and 
to  write  whole  chapters.  He  hopes — and  most  sincerely  believes — that  he  has 
made  a  faithful  transcript  of  the  original  records;  but  so  much  hangs  upon  this 
matter  that  he  has  not  felt  that  he  cares  to  act  as  the  sole  or  ultimate  translator 
or  interpreter  of  these  materials.  The  postscripts  given  in  these  volumes  are  there- 
fore fully  given  and  refer  to  the  "shelving  or  folder  classification"  given  by  Dr. 
Whitman  to  the  original  manuscripts.  It  is  planned  to  file  all  of  these  original 
materials  with  the  Carnegie  Institution  of  Washington,  either  at  its  administration 
building  in  Washington  or  at  the  Station  for  Experimental  Evolution  at  Cold 
Spring  Harbor.  There  they  will  be  available  to  all  interested  parties;  all  of  the 
original  records,  or  any  specific  ones  of  these,  may  there  be  freely  and  easily 
consulted. 

In  the  earlier  papers,  and  also  in  the  one  used  as  an  introductory  chapter. 
Whitman  was  unable  to  bring  forward  the  remarkable  results  which  were  to  follow 
(then  only  beginning  to  be  observed)  bearing  on  the  control  of  sex  in  pigeons;  but 
he  there  (1904)  partially  outlined  a  relation  between  fertility  and  sex  and  furnished 
reasons  for  the  following  conclusions:  (1)  that  wild  forms  of  unquestioned  purity 
possess  a  great  advantage  over  domesticated  varieties  in  a  study  of  some  of  the 

'This  is  a  continuation\)f  tlie  plan  or  method  adopted  for  Volume  I  of  these  works. 
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laws  of  heredity  and  evolution;  (2)  that  in  the  study  of  variation  it  is  necessary  to 
go  beyond  the  biometrician's  curve  to  a  knowledge  of  "the  history  of  the  individual 
phenomenon";  (3)  that  dominance  is  a  thing  of  many  degrees,  and  is  far  from 
rei^resenting  a  natural  law;  (4)  that  in  wider  crosses,  at  least,  blended  inheritance 
seems  to  be  the  more  general  phenomenon;  (5)  that  very  many  gradations  of 
"fertiUty"  exist;  (6)  that  apparently  some  of  the  most  interesting  facts  of  devel- 
opment can  be  learned  only  through  a  utilization  of  such  known  gradations  of 
fertility;  (7)  that  males  only  (or  almost  exclusively)  result  from  numerous  crosses 
in  which  fertility  ("germ  compatibility")  is  much  reduced  by  a  choice  of  birds 
widely  separated  in  the  pigeon  group. 

The  more  important  conclusions  of  the  seventh  paper — the  extended  series  of 
short  statements,  not  really  in  manuscript  form — were  as  follows:  (1)  that  fertility 
("germ  compatibility"  and  "germ  strength")  in  its  varying  degrees  is  closely 
associated  with  the  production  of  sex  and  color;  (2)  that  fertility  varies  much  in 
individuals  of  the  same  species,  at  different  ages  and  at  different  stages  of  the 
season;  (3)  that  in  general  the  "stronger  germs"  arise  toward  the  first  of  the 
season  and  tend  to  produce  males;  the  "weaker  germs"  produced  in  late  summer, 
especially  by  birds  "overworked  at  reproduction,"  tend  to  produce  females  (and 
more  white  color) ;  still  later  there  is  a  tendency  to  a  production  of  eggs  capable 
of  little  or  of  no  development;  (4)  that  there  is  a  predominance  of  males  from  the 
first  egg  and  of  females  from  the  second  egg  of  the  pigeon's  clutch  ;2  (5)  that  the 
male  goes  further  in  development  and  arises  from  a  "stronger  germ"  than  does 
the  female;  (6)  that  strength  in  the  parents  tends,  among  pigeons,  to  produce  male 
offspring;  (7)  that  inbreeding  in  pigeons  leads  to  the  production  of  weaker  germs; 
(8)  that  immaturity  and  old  age  in  pigeons  are  also  associated  with  the  production 
of  weaker  germs;  (9)  that  white  color,  albinism,  and  color  "mutations"  may  arise, 
by  quantitative  variation,  from  the  weak  germs  incident  to  inbreeding,  old  age, 
and  lateness  of  season;  and  that  such  quantitative  variations  ("mutations")  are 
proved  to  be  of  genetic  value;  and,  furthermore,  that  with  pigeons,  by  simple 
known  means,  one  should  be  able  progressively  to  shift  the  "strength"  of  their 
germs  so  as  to  secure  either  a  greater  or  a  smaller  number  of  these  "mutations."  ^ 
In  other  words.  Whitman's  later  studies  constitute  a  discovery  and  a  partial  analy- 
sis of  certain  means  of  so  modifying  the  germ-plasm  as  to  carry  it  from  one  develop- 
mental and  hereditary  capacity  to  another;  and  in  the  light  of  these  results  to 
affirm  continuity,  quantitativeness,  and  fluidity  regarding  the  bases  of  the  heredi- 
tary characters  in  question — ^fertility,  sex,  and  color.  This,  too,  at  a  time  when 
very  many  of  his  fellow  biologists  have,  in  large  measure,  been  closely  committed 
to  the  view  that  discontinuity,  qualitativeness,  and  fixity  are  the  essential  bases 
of  hereditary  ]3henomena. 

These  latter  interpretations  are,  of  course,  currently  thought  to  be  especially 
well  founded  in  connection  with  the  heredity  of  sex.  It  is  of  the  highest  importance, 
therefore,  that  sex  is  one  of  the  characters  which  has  apparently  been  thus  approxi- 
mately brought  under  control. 

"rhis  is  true  for  many  "pure  (wild)  species";  see  a  further  statement  at  the  close  of  Chapter  XIII. 
'A  more  complete  consideration  of  "mutations"  is  given  in  Volume  I.     They  are  treated  in  the  present  volume 
only  in  so  far  as  they  are  one — a  rather  infrequent  one — of  the  several  phenomena  exhibited  by  "weak  germs." 
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Results  which  thus  strongly  impel  to  so  radical  a  change  in  opinion  concerning 
the  bases  of  hereditary  phenomena  will  undoubtedly  be  subjected  to  the  stoutest 
opposition;  the  more  so,  inasmuch  as  admittedly  these  studies  were  not  as  complete 
as  their  author  had  wished  to  make  them.  But  it  is  believed  that  a  full  examination 
of  the  data  of  the  volume  will  go  very  far  toward  demonstrating  that  Whitman 
found  material  and  methods  for  shifting,  changing,  or  reversing  the  developmental 
and  hereditary  capacities  of  the  germ-cells.  The  materials  of  Volume  I,  which  treat 
evolution  as  an  orthogenetic  process,  afford  also  something  more  than  full  and 
complete  harmony  with  this  result. 

To  the  general  statement  of  the  previous  volume  concerning  a  lack  of  full 
treatment  in  these  works  of  the  pertinent  literature  a  word  should  be  added  here. 
It  is  in  the  present  volume  that  this  lack  of  adequate  treatment  of  contemporary 
literature  will  be  found  most  evident.  There  are  three  facts  to  be  noted  in  expla- 
nation: (1)  the  materials  of  this  volume  were  in  a  less  advanced  state  of  prepara- 
tion than  were  those  of  the  companion  volumes;  (2)  the  rather  plentiful  abstracts 
and  notes  of  current  literature  which  came  into  the  editor's  hands  were  in  such 
form  as  to  raise  a  question  as  to  their  utility,  particularly  since  the  main  purpose 
here  has  necessarily  been  to  present  the  author's  data  and  conclusions;  (3)  much  of 
the  important  work  upon  the  general  subject  treated  here  has  appeared  during 
the  rather  long  period  required  for  the  preparation  of  these  works  for  publication. 

It  would  be  unfair  to  the  author  to  omit  the  further  record  that  to  him  is  cer- 
tainly due  the  entire  credit  of  having  first  demonstrated  a  "shifting  of  dominance" 
series.  His  colleagues,  in  Chicago  at  least,  were,  during  several  years,  quite  well 
aware  of  his  results. 

In  the  preface  to  Volume  I  we  make  specific  acknowledgments  to  those  whose 
assistance,  sacrifices,  interest,  and  generosity  have  made  possible  the  preparation 
and  publication  of  this  work. 

Oscar  Riddle. 

Station  for  Experimental  Evolution, 

Cold  Spring  Harbor,  New  Yorl:,  June  1915. 
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INTRODUCTORY.' 

All  domestic  breeds  of  pigeons,  of  which  there  are  probably  not  less  than  200 
distinct  kinds,  are  fertile  when  crossed  and  the  offspring  of  crosses  are  also  fertile. 
The  same  holds  true,  so  far  as  known,  between  the  domestic  races  and  the  wild 
rock-pigeons,  and  this  fact  is  generally  held  to  be  a  strong  indication  of  common 
ancestry. 

In  the  case  of  the  wild  species  of  pigeons,  of  which  there  are  nearly  500,  crosses 
are  very  often  infertile,  and  fertile  hybrids  are  so  rare  that  Darwin  could  not  find 
"a  single  well-ascertained  instance  of  hybrids  between  two  true  species  of  pigeons 
being  fertile  inter  se,  or  even  when  crossed  with  one  of  their  pure  parents"  (Animals 
and  Plants,  I,  p.  237).  The  records  since  Darwin's  time  have  not  furnished  the 
"instance"  he  vainly  sought  for. 

Even  if  fertile  hybrids  were  sometimes  obtainable,  the  possibility  of  establishing 
an  "intermediate"  race  between  two  wild  species  would  presumably  be  very 
doubtful,  since  such  a  result  as  Darwin  points  out  is  extremely  difficult  even  in 
the  case  of  domestic  breeds  where  the  hybrids  are  perfectly  fertile.  Darwin  says: 
"Certainly,  a  breed  intermediate  between  two  very  distinct  breeds  could  not  be 
got  without  extreme  care  and  long-continued  selection;  nor  can  I  find  a  case  on 
record  of  a  permanent  race  having  been  thus  formed."  (Origin  of  Species,  5th  ed., 
p.  33.) 

The  results  of  experiments  with  wild  species  since  Darwin's  time  have  been 
very  meager;  with  comparatively  few  exceptions,  domestic  animals  and  cultivated 
plants  have  been  preferred  to  wild  species.  The  very  important  advantages  of 
natural  species  for  such  work  have  cither  been  entirely  overlooked  or  greatly 
underestimated. 

The  difficulty  with  domestic  forms  is  that  they  have  a  complex  ancestry  which 
we  can  never  hope  to  unravel.  These  forms  are  themselves  the  products  of  a 
most  tangled  series  of  hybridizations,-  and  hence  they  give,  for  the  most  part, 
unpredictable  results — "reversions,"  "regressions,"  "mutations,"  "sports,"  et  id 
genus  omne.  With  such  material  each  individual,  as  Galton  '  puts  it,  "should  be 
viewed  as  the  fulfillment  of  only  one  out  of  an  indefinite  number  of  mutually  exclu- 
sive possibilities."  The  unfulfilled  possibilities  lurk  about  in  so-called  "latent" 
characters  that  may  sleep  for  generations  and  then  appear  as  variations  which  obey 
no  law  except  "the  law  of  large  numbers,"  which  virtually  says:  "There  is  no 
explanation  for  the  individual  phenomenon;  be  satisfied  to  know  that  it  is  one  of 
many  phenomena  which  always  follow  that  wonderful  curve  of  chance  which 
defined  itself  by  Newton's  binomial  theorem,  and  which  is  so  useful  in  its  application 
to  life  insurance,  pension  laws,  etc." 

Without  demurring  to  the  many  interesting  applications  of  "the  law  of  large 
numbers,"  it  must  not  be  forgotten  that  the  individual  phenomenon  fulfills  itself 

'This  paper  was  written  (1904-5)  under  the  caption  "Hybrids  of  Wild  Species  of  Pigeons."— Editor. 
=  Mendel,  pp.  25,  26,  on  variability  of  cultivated  plants. 
'  Natural  Inheritance,  p.  18. 
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by  law,  of  which  Quetelet's  curve  takes  no  note.  For  the  discovery  of  this  law, 
the  history  of  the  phenomenon  must  first  be  ascertained.  It  is  from  just  this  history 
that  the  large-number  curve  diverts  attention. 

But  some  will  urge  that  this  history  is  too  complex  and  inaccessible  to  study. 
Assuredly  it  is  hopelessly  involved  in  forms  whose  intcrminglings  have  gone  on 
for  ages  unrecorded.  In  many  wild  species,  however,  the  record  has  run  on  with 
such  uniformity  that  the  ancestry  becomes  practically  a  simple  line  stretching 
back  through  thousands  of  years  without  a  break.  In  such  cases  ancestry  is  all 
summed  up  in  parentage,  and  we  can  safely  say  that,  knowing  the  species,  we  know 
both  parents  and  ancestors.  In  crossing  two  species  we  may  predict  the  results 
with  considerable  detail,  for  the  hybrids  do  not  carry  a  load  of  unknown  latent 
characters  and  the  characters  they  develop  can  be  referred  directly  to  those  of  the 
two  ])arent  species. 

In  fact,  in  pure  forms  we  see  neither  "sports"  ^  nor  "reversions,"  but  straight 
and  full  delivery  of  what  heredity  has  packed  in  the  germs.  The  delivery  is  as 
precise  as  the  blending  of  two  parental  germ-cells  can  make  it.  With  such  forms, 
in  which  there  has  been  not  only  continuity  but  purity  of  germ-plasm,  we  escape 
endless  perplexities,  and  Galton's  problem  of  finding  a  precise  numerical  statement 
for  "the  average  share  contributed  to  the  personal  features  of  the  offspring  by 
each  ancestor  severally"  becomes  greatly  simplified. 

In  the  case  of  a  hybrid  between  the  common  ring-dove  (Strcptopclia  risoria) 
and  the  very  distinct  Asiatic  red  ring-dove  (Streptopelia  hujiiilis)  we  do  not  have 
to  figure  out  the  "shares"  of  parents,  grandparents,  etc.  We  see  the  characters 
of  both  species  so  evenly  blended  in  the  hybrids  and  in  the  offspring  of  the  h}d:)rids 
when  paired  inter  se  that  we  can  say  that  each  parent  has  had  an  equal  share,  just 
as  we  should  describe  the  color  of  the  mulatto  as  a  "half-tint"  and  that  of  the 
quadroon  child  of  the  mulatto  and  the  white  as  a  "quarter  tint."  The  color,  as  a 
whole  and  in  each  feather  and  part  of  a  feather,  the  form  and  proportions,  the  size, 
and  even  the  instincts  and  the  voice,  the  number  of  notes,  manner,  time,  and  rhythm 
of  delivery,  follow  closely  the  same  simple  formula.  It  is  in  such  cases  that  we 
see,  as  I  believe,  inheritance  in  its  purest  form,  with  "chance"  phenomena  retluced 
to  a  minimum  and  the  endless  circuities  of  mixed  filial  relations  excluded. 

The  "conviction  that  inheritance  is  mainly  particulate  and  much  influenced 
by  chance"  (Galton,  Natural  Inheritance,  p.  19),  and  the  conclusions  that  therefore 
"the  science  of  heredity  is  concerned  with  fraternities  and  large  populations  rather 
than  with  individuals,"  sho\\s  to  what  extremities  we  are  pushed  as  the  result  of 
attending  too  exclusively  to  forms  of  highly  mixed  ancestry.  Nothing  in  the 
experience  of  breeders  is  more  certain  than  that  long-continued,  promiscuous  inter- 
mixing of  stocks  leads  to  instability  and  chaotic  confusion  in  the  transmission  of 
characters.  Characters  are  thus,  as  it  were,  churned  up  until  their  typical  distri- 
bution in  the  developing  organism  is  more  or  less  deranged.  Of  course,  chance 
results  are  then  conspicuous  and  laws  are  masked  under  distortions.  Mixture  is 
random,  characters  are  placed  in  unnatural  relations,  broken  up,  and  scattered  as 
if  sprinkled  from  a  pepper-box.  The  appearance  is  very  "particulate"  and  the 
"large-number"  curve  is  perhaps  a  refuge  to  be  grateful  for.      Such  conditions 

'  A  very  few  cases  of  "mutations"  were  later  found.  They  are  described  in  this  vohimc  and  in  Vohime  I. — Editor. 
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are  graphically  pictured  in  the  colors  of  the  thoroughly  mongrelized  domestic 
pigeon,  and  even  in  some  of  the  so-called  "pure"  breeds,  described  as  "mottled," 
"mealy,"  "grizzled,"  "splashed,"  "spangled,"  "well-broken,"  etc. 

It  would  seem  to  be  obvious  that  'purity  of  stock  is  the  first  essential  for  elimi- 
nating "chance"  phenomena.  Purity  is  not  to  be  found  in  domesticated  forms, 
nor  yet  in  wild  species  that  show  intermingled  forms.  The  terms  "pure,"  "true," 
"constant,"  as  used  by  breeders,  mean  nothing  more  than  a  degree  of  uniformity 
capable  of  being  artificially  maintained  by  careful  selection  and  mating.  The 
best  almond  tumbler,  for  example,  according  to  Fulton  '"  (p.  155)  "will  only  remain 
what  it  should  be  for  at  most  two  seasons." 

The  purity  requisite  for  scientific  purposes  is  the  self-sustaining  ))urity  found 
only  in  unmixed  natural  species,  such  as  are  represented  in  large  numbers  and 
convenient  forms  in  the  wild  pigeons.  Over  450  distinct  species  are  recognized 
in  Salvadori's  "Catalogue  of  Birds  in  the  British  Museum."  In  this  large  group, 
undoubtedly  arising  from  a  single  root  and  having  much  apparent  homogeneity, 
the  species  are  remarkably  distinct,  even  in  nearly  allied  forms.  Sometimes  two 
species  are  so  nearly  alike  in  size,  form,  and  color  that  they  appear,  even  to  the 
trained  eye,  to  be  one  and  the  same.  When  the  two  are  brought  together  in  life, 
fairly  sharp  distinctions  are  quickly  detected  in  the  voice,  proportions,  color,  and 
behavior,  and  crosses  give  hybrids  that  demonstrate  specific  distinctness.  The 
wild  ring-dove  of  Japan  and  China  (Streptojjelia  torquatus)^  and  the  cage  ring-dove 
{Streptopelia  risoria)  are  two  such  species.  As  St.  risoria  is  not  known  in  a  ^ylld 
state  and  is  probably  of  African  origin,  and  as  St.  torquatus  enjoys  geographic 
isolation  from  it  and  its  nearest  relatives,  it  is  safe  to  conclude  that  the  two  species 
are  pure  with  respect  to  each  other,  and  their  purity  as  regards  other  sources  is 
.not  open  to  doubt.  The  hybrids  from  these  two  species  are  intermediates,  but 
incline  somewhat  towards  torquatus,  as  is  particularly  manifest  in  voice  and  color. 

Although  St.  torquatus  appears  to  be  somewhat  prepotent  in  crosses  with  St. 
risoria,  its  superiority  does  not  reach  exclusive  dominance  in  a  single  namable 
character.  Mendelian  dominance  does  not  exist,  and  the  law  that  fails  in  the  first 
generation  of  course  can  not  hold  in  the  second.  Dominance,  so  far  as  my  obser- 
vations go,  is  a  thing  of  many  degrees,  and  is  far  from  representing  a  natural  law. 
Even  allowing  that  it  is  a  rigid  rule  in  one  or  a  few  species,  that  would  not  raise 
it  to  the  rank  of  a  law,  if  the  test  of  a  law  is  universal  application. 

In  crossing  the  wild  passenger-pigeon  (Ectopistes  migratorius)  with  the  cage 
ring-dove  (St.  risoria),  the  hybrids  have  so  far  been  invariably  remarkably  close 
intermediates,  and  without  exception  sterile  males.  If  this  rule  should  hold  in 
experiments  continued  for  a  hundred  years,  it  would  still  have  no  claim  to  being 
a  general  law.  At  most  it  would  only  be  a  proved  rule  for  a  particular  cross;  in 
another  cross  the  blending  may  be  only  partial,  both  sexes  may  appear,  and  one 
or  both  be  fertile.  The  rule  would  be  broken  in  every  point,  and  obviously  two 
contradictory  rules  do  not  make  one  valid  law.  The  regularity  which  we  may 
discover  in  individual  cases,  no  matter  with  what  detail,  accuracy,  and  constancy 
fulfilled,  rises  to  the  dignity  of  law  only  when  referred  to  causes  or  processes  of  a 
general  nature. 

*  Fulton's  Book  of  Pigeons,  London,  1S95. 

«  Sirepiopelia  douraca  was  later  used  as  the  proper  name  of  the  oriental  rinR-dove.    See  Cluipter  XM.— Editor. 
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We  are  undoubtedly  justified  in  assuming  that  some  principle  underlies  such 
definite  results  of  hybridization  as  Mendel  discovered  in  peas.  But  that  principle, 
if  it  be  dominance,  as  supposed  by  Mendel,'  can  only  be  a  principle  of  as  man}^ 
degrees  and  exceptions  as  dominance  itself,  from  which  it  is  clear  that  dominance 
can  be  no  more  than  an  accident,  and  an  accident  that  as  yet  we  can  discover 
only  by  the  resulting  segregation  phenomena. 

Segregation  is  thus  bound  up  with  dominance,  following  it  in  all  its  degrees  and 
exceptions.  A  "law "  must  level  all  contradictions  between  dominance  and  blended 
inheritance.    At  present  the  latter  seems  to  be  the  more  general  phenomenon. 

Dominance,  strange  to  say,  seems  to  disappear  in  blend  between  widely  distinct 
species,  and  to  come  more  into  view  as  the  species  are  more  closely  related." 
De  Vries  goes  so  far  as  to  make  Mendel's  laws  a  test  for  species,  forms  subject  to 
them  being  thus  shown  to  be  of  one  species  (1902,  p.  141).  This  seems  strange  if 
dominance  means  antagonism  of  characters,  since  the  more  highly  differentiated 
characters  might  be  expected  to  stand  farther  apart  and  to  l>e  more  and  more 
difficult  to  blend.  What,  then,  can  be  the  nature  of  dominance?  Then,  too,  the 
less  dominance  we  see  in  the  first  generation  of  hj'brids,  the  more  segregation  we 
see  in  the  second. 

In  such  questions  as  we  are  dealing  with — dominance,  segregation,  ancestral 
and  parental  influence,  etc. — it  would  be  an  advantage  to  know  as  intimately  as 
possible  just  what  the  specific  characters  are,  how  they  are  related  phylogenetically, 
whether  they  represent  ancient  or  recent  acquisitions.  This  history  of  characters 
will  presumably  assist  in  understanding  the  results  of  crossing.' 

It  is  desirable  also  that  the  characters  for  study  be  of  a  definable  kind — localized 
differentiations  rather  than  whole  characters,  such  as  "self"  or  "whole"  colors. 
The  latter  are  of  interest,  but  do  not  tell  us  so  much  as  the  regional  character.'" 

The  infertility  of  crosses  is  not  to  be  confounded  with  sterility;  it  stands  rather 
for  various  degrees  of  specific  incompatibility  between  the  germ-cells  of  the  cross- 
mated  birds.  We  do  not  know  what  this  incompatibility  means,  but  it  is  certain 
that  it  is  in  no  way  accounted  for  by  external  causes,  such  as  difficulties  in  copula- 
tion or  in  the  conjugation  of  the  sperm  and  ovum.  In  many  cases  the  development 
of  the  egg  is  carried  far  enough — to  the  formation  of  a  blood-circle — to  show  that 
the  sperm  has  entered  the  egg  and  fertilized  it.  The  development  may  halt  at  this 
point  or  earlier,  or  be  carried  on  to  any  later  stage,  even  to  hatching.  The  3'oung 
bird  may  die  within  a  few  hours,  or  live  on,  ajiparently  doing  well,  for  several  days, 
a  week,  or  more,  and  then  tlrop  off  as  if  life  were  a  time-fuse  calculated  to  end  at  a 
definite  moment. 

'See  Mendel,  p.  27,  "If  furthermore,"  etc. 

»  The  blond  ring-dove  and  the  white  ring-dove  may  be  taken  as  two  most  nearly  related  forms,  and  the  Japanese 
turtle-dove  and  the  domestic  dove  as  two  wide-apart  species,  belonging  to  two  different  families  according  to 
systcmatists. 

"  The  data  on  this  subject  will  be  found  in  Volume  I. — Editor. 

'"  See  Weldon,  Biometrika,  i,  2,  Jan.  1902,  p.  228.  Weldon  here  gives  (p.  24.5)  the  history  of  the  Telephone  pea, 
and  says  it  exhibits  "a  gradual  series  of  transitional  colors  from  a  deep  green  to  an  orange  yellow."  "Peas  of  all  the 
transitional  forms  figured  (6)  were  numerous."  They  show  also  "every  conceivable  condition"  between  smooth  and 
wrinkled  forms  (p.  246).  According  to  Mendel,  a  hybrid  pea,  like  Telephone,  should  after  at  least  25  generations 
contain  only  round  peas,  if  "round"  is  dominant  (p.  246).  "The  law  of  segregation,  like  the  Law  of  dominance, 
appears  therefore  to  hold  only  for  races  of  particular  ancestry"  (p.  251).  De  Vries  and  von  Tschermak  have  offered 
formulse  for  other  plants,  but  they  have  just  as  little  prospect  of  proving  vahd  generally  as  Mendel's  formula  (p.  252). 
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The  term  of  development  to  which  we  have  just  made  reference  often  lies  within 
such  definite  limits  that,  once  ascertained,  we  may  know  about  what  to  expect  in 
future  trials  with  the  same  birds.  In  the  pigeons  I  find  that  the  length  of  the  course 
to  be  run,  although  varying  widely,  is,  on  the  average,  cut  shorter  and  shorter  as 
the  crosses  range  from  close  allies  to  more  distantly  related  species. 

The  causes  of  infertility  in  crosses — or,  more  correctly,  the  causes  of  fertility 
in  lower  and  lower  degrees  as  the  divergence  between  the  crossed  species  increases — 
have  yet  to  be  investigated.  What  connection,  if  any,  do  such  phenomena  have 
with  the  formation  of  so-called  "pure"  germs  in  hybrids?  If  "purity"  is  a  thing 
of  degrees,  as  it  most  certainly  is,  do  the  degrees  rise  or  fall  with  fertility?  Further- 
more, if  degrees  are  so  numerous  as  to  appear  to  flow  together,  can  a  few  cases  of 
approximate  "purity"  be  claimed  as  a  law?  Do  higher  degrees  differ  in  kind  from 
lower,  and  so  justify  the  assumptions  of  "discontinuity,"  "mutation,"  etc.?  If 
two  wide-apart  degrees  are  found  with  no  intergrades,  how  easy  to  conclude  that 
they  are  both  "sports"  without  genetic  connection. 

In  dealing  with  such  questions,  the  first  requisite  is  material  suited  to  give 
definite  answers.  In  this  respect  the  pigeon  group  is  an  ideal  one,  for  it  is  composed 
of  so  large  a  number  of  closely  graded  species  that  it  must  afford  some  positive 
evidence  of  "flowing  degrees,"  if  such  exist,  and  at  the  same  time  give  us  the 
directions  of  rise  and  fall  in  a  considerable  number  of  well-defined  differential 
characters.  For  the  experimental  side  of  the  study  we  require  not  only  species  that 
will  cross  with  continued  fertility,  but  also  species  that  will  cross  with  varying 
degrees  of  fertility.  Both  are  essential  and  both  are  represented  in  this  group  in 
exceptional  abundance. 

As  there  are  between  400  and  500  distinct  species  of  wild  pigeons,  and  as  nearly 
every  species  may  be  presumed  to  be  fertile  with  at  least  one  other  species,  the 
number  and  variety  of  fertile  crosses  possible  must,  at  the  lowest  estimate,  be  quite 
large.  But  the  number  is  probably  many  times  larger,  for  a  single  species  may  be 
fertile  with  all  or  most  of  its  congeners  and,  in  lower  degrees,  with  members  of  other 
genera  and  even  of  other  families. 

The  common  ring-dove,  for  example,  is  fertile  not  only  with  some  dozen 
other  species  of  its  genus  {Streptopelia,  collared  doves),  but  also  in  lower 
degrees  with  the  typical  turtle-doves,  as  two  successful  tests — one  with  the 
European  turtle-dove  {Turtur  turtur)  .and  another  with  the  Surate  turtle-dove 
{Spilopelia  suratensis)  of  Burma  and  the  Malay  Peninsula — sufficiently  attest.^' 
In  still  lower  degrees  it  is  fertile  with  the  mourning-dove  (Zenaidura  carolinensis) , 
with  the  white-winged  pigeon  (Melopelia  leucoptera),  and  with  many  races  of 
domestic  pigeons. 

How  much  farther  the  fertility  of  this  species  may  extend  remains  to  be  tested. 
Some  other  ring-doves,  as  the  wild  species  of  China  and  Japan  (Streptopelia  douraca) 
and  the  red  ring-dove  {St.  humilis)  of  the  same  countries,  give  evidence  of  equally 
strong  fertility  in  crosses.  The  Oriental  or  Japanese  turtle-dove  {Turtur  orientalis) 
promises  an  even  wider  range  of  fertility,  as  I  have  obtained  one  fertile  hybrid 
between  it  and  Colmnba  livia  doviestica.  This  is,  I  believe,  the  most  remarkable 
case  of  fertility  hitherto  recorded.  It  would  certainly  be  difficult  to  match  it  in 
any  other  group  of  the  higher  animals.     The  offspring  of  this  hybrid  exhibit  to 

2  "  Also  later  found  to  be  fertile  with  the  Japanese  turtle-dove  (T.  orientalis). — Editor. 
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best  advantage  some  of  the  most  interesting  phenomena  of  heredity,  and  I  am 
convinced  that  this  is  the  kind  of  material  now  most  needed  in  attacking  the  all- 
embracing  subject  of  the  evolution  of  species. 

The  wild  species  of  pigeons,  in  themselves  and  in  connection  \\ith  the  domestic 
pigeons,  offer  a  boundless  field  for  the  experimental  study  of  variation  and  heredity. 
The  many  and  closely  grading  species,  with  many  sharply  defined  characters;  the 
wide  range  of  fertility,  adajited  to  many  modes  and  lines  of  experiment;  the  per- 
fection and  ease  of  control;  the  fulness  and  extent  of  the  background  of  kno\\ledge 
available  in  many  cases;  the  possibility  of  knowing  in  advance  the  main  facts  of 
ancestry  and  the  position  of  the  species  in  the  genealogical  tree  of  the  group,  are 
all  important  advantages  for  such  study.     (A  1/7) 


CHAPTER  II. 

CROSSES  AND  FERTILITY  OF  WILD  SPECIES  OF  PIGEONS. 
The  species  emjiloyed  with  some  success  in  crossing  are  the  following: 

Feral  species, 

1.  Oriental  turtle-dove  .    .    Turtur  orientalis  Lath. 

2.  I)inn|ji',in  iiirllc-cl..\e turtur  Linn. 

:i.  (  hiiirsc    I  iiiil(-(l,,\,     Spilopclia  chinensis  Scop. 

-1.  '1  i^'  r  till  1 1<  -iluM tigrina  Temm. 

o.  Suratc  tiirtle-ilii\r suratensis  Gm. 

0.  Senegal  turtle-dove Stigniatopelia  senegalensis  Linn. 

7.  Blond  ring-dove Streptopelia  risoria  ^  Linn. 

8.  White  ring-dove alba  Knip  and  Temm. 

9.  Japanese  ring-dove douraca  Hodgs. 

10.  Red  ring-dove humilis  Temm. 

11.  Cape  ring-dove capicola  Sundcv. 

12.  Damar  ring-dove damarensis  Fiiisoh  and  Hartl. 

13.  Passenger-pigeon Kri..|.i   i-  -  huli  .td  m-  lnm. 

14.  Mourning-dove '/.'  "                                        lnm. 

15.  Zenaida-dove Zi  n   i  ;       m.  i i  I; :  kw  . 

16.  White-winged  pigeon Mi  N.pi  li  i  I.  Mr,,|,i,  i:,  i mn 

17.  Wood-pigeon Colunilja  palumbus  Linn. 

18.  Tibetan  pigeon leuconota  Vig. 

19.  Guinea-pigeon guinea  Linn. 

20.  Wild  rock-pigeon livia  Bonn. 

21.  Stock-dove cenas  Linn. 

Domestic  races  crossed  with  feral. 

22.  Fantail  (black) Coluniba  laticauda. 

2.3.  Fantail  (white) laticauda. 

24.  Homer tabellaria. 

25.  Tumbler gyrans. 

26.  Archangel illyrica. 

27.  Mondain admista. 

28.  Checquered  rock affinis  doniestica. 

29.  Two-barred  rock livia  domestica. 

30.  Owl-rock  hybrid turbata  X  livia. 

Besides  these  primary  crosses,  most  of  the  hybrids  have  been  bred,  or,  where 

not  fertile,  the  fertility  has  been  repeatedly  tested.  In  other  cases  fertile  hybrids 
have  been  crossed  with  hybrids  of  other  species,  and  as  many  as  five  species  thus 
combined  in  a  final  hybrid.     (A  1/7) 

other  wild  species  bred  in  captivity. 

31.  Spultrd  iiiiipon Columba  maculosa  Temm. 

.'5-'.    ,                      rufina  Temm. 

:i.'i.   r.,iiMl-i:iil       fasciata  Say. 

34 gymnopthalma  Temm. 

35.  AVhitc-crowned  pigeon leucocephala  Linn. 

36.  Eversmann's  dove eversmanni  Bp. 

37.  Inca-dove Scardafella  inca  Less. 

38 Leptoptila  reichenbachi  Pclz. 

39 br.nhviil.iM  C.  K.Gr. 

40 .■Iili.i.uirli.iii-i    i''i   Gigl.  and  Salv. 

Ocyphap.s  Inpli.iir,.    I  I  mill. 

Zenaida  amiil.ilis  lip. 

43.  Bronzo-wini;              Phaps  chalcoptera  Lath. 

44.  Whito-fiiii'il  iiif;ioii     Leucosarcia  picata  Lath. 

45.  Red-shniildcrril  duvc Geopelia  humeralis  Temm. 

46.  Peaceful  ground-dnve tranquilla  Gould. 

47.  Barred  ground-dove striata  Linn. 

48.  Diamond-dove cuneata  Lath. 

49.  Quail-dove Geotrygon  sp. 

50.  Florida  ground-dove Chamsepelia  passerina  Linn. 

51.  Ground-dove talpacoti  Temm. 

52.  Bronze-wing Phaps  elegans  Temm.  (SS  2). 


'  Bonaparte,  Consp.  Av.,  11,  (i.i,  is.".  I-     Sir  i  hapter  XV  for  full  discussion. — Editor. 

2  Two  specific  names  are  in  us.    f.  r  ih.    i riiing-dovc.    The  A.  O.  U.  Check-list  adopts  macroura,  given  by  Edwards 

(Birds,  1,  p.  125,  1750)  and  acceptr.l  \,\  Lnma  n.  i.-^.  N.,  ed.  x,  1758).  This  pigeon,  however,  has  been  almost  universally 
known,  both  in  Europe  and  America,  a.-.  iarulinin.sis.  a  name  bestowed  by  Catesby  (Car.,  1,  p.  24,  1754).  The  use  of  this 
name  has  been  sanctioned  by  an  overwhelming  majority  of  authors  and  in  all  the  standard  works  on  pigeons.  (Further 
treatment  of  the  definition  of  several  of  the  species  of  Streptopelia  here  listed  is  given  in  Chapter  XV  and  in  Vol.  I. — Editor. 
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Some  breeding  behavior  which  is  quite  as  instructive  as  that  secured  from  crosses 
has  been  obtained  from  the  simple  breeding  (i.e.,  without  crossing),  and  from  the 
inbreeding,  of  individuals  of  the  same  species  or  race.  This  is  true  for  both  wild 
species  and  domestic  breeds  or  races  of  pigeons.  Among  the  latter  are  the  pouters, 
homers,  and  barbs.  The  zenaidas,  ground-doves.  Oriental  or  Japanese  turtles, 
and  guinea-pigeons  are  the  wild  species  of  most  importance  in  this  respect. 

In  this  type  of  mating  some  of  the  effects  of  age  and  season  on  germs  and 
offspring  are  displayed  free  from  the  complications  added  by  hybridization,  while, 
on  the  other  hand,  the  results  thus  obtained  prove  most  helpful  in  the  iniderstanding 
of  similar  phenomena  obtained  in  the  crosses. — (Editor.) 

The  following  primary  crosses  (not  including  crosses  of  varieties  of  domestic 
pigeons)  have  been  made: 

List  of  n-ossfs. 


Description. 


Relation- 


Male.  Female. 

C.  admista  X  T.  orientalis 

C.  tabellaria  X  T.  orientalis 

C.  afiBnis  domes.  X  T.  orientalis. 
Orientalis-ris.  X  C.  tabellaria. . . . 
C.  gyrans 
Ect.   migr: 


.  f  alba-ria  X  ris-alba . 
■  \  St.  alba 

I  St.  risoria 

I  risoria  X  alba  * . .  . . 


Vinac.-carolin. 
Complex  carol- 
T.  orientalis  X 


iX 

I  alba-ris  X  ris-alba  * 

[  Za.  \'inaceo-rufa  * 

,  /St.  alba* 

\St.  risoria  * 

finac.  hyb.  X  ris-alba  X  ris-alba  '* 

f  T.  turtur* 

•i  St.  alba* 


Orientalis-alba  X  St.  risoria 

Orient.-ris-tur-alba  X  alba-orient. . . 

Orientalis-risoria  X  ri.s-tur-alba 

Orientalis-risoria  X  alba 

T.  turtur  X  T.  orientalis  * 

Turtur-orientalis  X  hum.  X  hum-ris. 


Tur-orient-hum-ris  X  St.  alba 

Tur-orientx  hum-ris  X  St.  risoria.  . 

Alba-ris  X  ris-alba  X  T.  turtur 

Alba-ris  X  ris-alba  X  Sp.  suratensis. 

Risoria-humilis  X  alba 

f  T.  orientalis* 

Sp.  chinensis 


St.  risoria  X 


St.  alba. 
I  St.  douraca. . 
I  St.  humilis. . . 
[  alba-orientali; 


Alba-: 


ris-alba  X  C.  tabellaria  (?). 


St.  albaX  j  St.  humilis 

i  T.  orientalis* 

Humilis-risoria  X  St.  alba 

Alba-risoria  X  C.  tabellaria  *(?) . 

St.  douraca  X  St.  risoria 

Risoria-alba  X  St.  douraca 

Ris-alba-surat.  X  St.  humilis 

Turtur-orientalis  <  X  alba-risoria 

C.  domestica  X  St.  risoria 

Sp.  chinensis  X  Sp.  suratensis. . . 
Sp.  suratensis '  X  St.  risoria  *  . . 


Fam. 

Fam. 

Fam. 

Fam. 

Fam. 

Fam. 

Fam. 
Sub-fam. 
.Sub-fam. 


Sub-fam. 

Gen. 
Sub. fam. 
Sub-fam. 
Sub-fam. 


Gen. 
Gen. 

Sp.- 


Fam. 
Sp.- 

Sp. 
Gen. 

Sp. 
Fam. 

Sp. 


Gen. 

Fam. 

Sp. 

Gen.- 


Sd" 

od',19  ... 

2c?,  (19?)  = 

Id' 

llcf 

8d" 

2d' 

led- 


2d' 

2d', 49  .... 
1  d'  or  d'  9 
.3d'  +  l?d'.. 


7d',49 

37d',37  9 

4d',69 

19 

2  hermaphrodites, 
predom.  9 

2d',  19 

7d'.49 

7d',  14  9 

2d',  3?,  1?  her- 
maphrodite. 

Id' 

7d',  19 

3d', 39 

Id' 


fd'.f)9 


2d', 69 

8d',59 

4d',39 

1  acts  as  d' ;  3  w. 
no  plain  gonad. 

ld'.l?9 

7d'.79 

ISd',  189 

60d',  43  9 

4d',3  9 

-d',2?9 

2d', 39 

26^,49 

Id' 

19 


Id',  19. 
Id',  19 


Infertile. 

No  test  for  fertility. 

Id'  fertile  w.  dom. 

1  no  gonad;  1  indif.  behav. 
Not  long  lived. 

All  interm.;  infertile. 
Shade  paler;  infertile. 

2  no  gonad ;  infertile. 

1  hatched;  short  lived,  many 

eggs. 
6  others  hat. ;  3  wk.  to  30  mo. 
Fertile. 

-\-2  adults  w.  no  gonad. 
Gonads  minute  in  adult 
1  adult  w.  no  gonad. 
<?  fertile. 
Partial  fertilitj-. 
Partial  fertility. 
Infertile. 


d'  fertile, 
d'  fertile. 
Fertile, 
d'  fertile. 

?;  not  tested. 

1  adult  w.  no  gonad. 

Fertile. 

Fertile  with  alba. 

1  full-term  embryo. 

Partial   fertility. 

No  young  raised. 

Fertile. 

(-1-1?  9)  fertile. 

(?  =  7d'.4  9)  fertile. 


Lived  few  da.  to  4  yr. 

Fertile. 

Fertile. 

Partial  fertililj-. 

Not  tested. 

(4?)  short-lived. 

Fertile. 

Fertile. 

?  not  tested. 

3  alive. 

2  yg.  short-lived. 

Short-lived. 

(+!"!&,  +2?  9)  fertile. 


1  Professor  Whitman  listed  8  here  in  a  summary  (A  1/7) ;  the  editor  has  the  original  data  for  only  6. 
'  Ovary  very  rudimentary. 

'The  records  (XS  4)  show  8  males;  "one  acted  as  a  female,  but  was  killed  by  Dr.  Guyer  and  found  to  be  a  male." 
These  records  also  show  2  males  from  the  migr.  X  alba  cross. — Editor. 

*  These  (two)  additional  crosses  were  obtained  (1911  and  1915)  by  the  editor  with  the  birds  of  the  Whitman  collection. 

*  The  crosses  marked  with  an  asterisk  (*)  have  been  added  from  the  records,  by  the  editor,  to  an  early  summary  (A  1/7) 
made  by  Professor  Whitman. 
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List  of  crosses  {continued). 


Description. 


Relation- 
ship. 


Remarks  on  hybrids. 


50-51 
52 


Male.  Female.  i 

Stig.  aenegalensis  X  {  ?'•  ''.'^^* ' » ^^"- 

\  St.  risoria  '^ |    Oen. 

•Senagalensia-alba  X  (  ^f '  "8"°%* '    °<^°- 

\  St.  risona  * 

Senegalensis-ris  X  St.  alba  * 

Orient-tur-ris-alba  X  St.  capicola  * 

St.  humilis  X  St.  risoria 

St.  damarensis  X  risoria-alba  * 

Za.  vinaceo-rufa  X  Zen.  carolinensis  * 

Mel.  leucoptera  X  alba-ris  x  ris-alba 

C.  turbata  X  C.  livia  (or  dom.) 

C.  leuconota  ^  X  C.  livia 

C.  oenas  X  C.  livia  domest 

C.  admista  X  C.  palumbua 

X  C.  gyrans  * 

f  C.  tabellaria 


62     Laticauda-n 


63-64      C.  guinea  (No.  1)  X  j 

I  C.  turbata-C.  livia. 

I  C.  affinis  domestica. 
65-656  C.  guinea  (No.  2)  X  -j  C.  tabellaria 

I  C.  turbata-C.  livia. 

66  Turbata-tabellaria  X  turtur-orientalis 

67  C.  tabellaria  X  St.  risoria 

68  C.  laticauda  (white)  X  St.  risoria 

69  C.  gyrans  X  St.  risoria 

70  I  C.  illyrica  X  St.  risoria 

71  !  C.  admista  X  St.  risoria 

72  I  C.  laticauda  (black)  X  St.  risoria 


Sp.- 


Fam. 
Fam. 
Fam. 
Fam. 
Fam. 


lOcT,  0  9 Fertile. 

"c?,  3  9 {+1(3'  or  hermaph.). 

2rf',  1  9 '  (2?)  lived  2  to  5  mo. 

lOcf ,  19 !  1  sex  abnormal. 

19 I  Lived  3  years. 

'  Uncertain. 

lid',  12  9 ,  Fertile. 

•Id' Not  tested. 

9tf,  6  9 I  Fertile. 

Icf I  2?;  infertile. 

lOd',  8  9 Fertile. 

1  hat.,  died  young. 

Scf,  2  9 Fert.  w.  domestica. 

2  died  at  4  to  7  da. 

3  not  long-lived. 

3cf ,8  hat.;  7  lived  1  to  19  da.,  1 

lived   15+  mo. 
'8  hat.;  lived  5  to  10  da. 

Id',  1  9 I  9  hat.;  1  9,«  inf.;  Id"  fertile. 

2d',  4  9 I  Lived  10  to  20  mo. 

4  hat.;  lived  7  to  10  da. 

lOd',  7  9 Lived  1  da.  to  H  yrs. 

2d' \  Infertile. 

Id' Weakly  fertile. 

7d' Infertile. 

Id" 4  lived  few  da. ;  inf. 

6d' Infertile. 

21  d" Infertile  "  (A  1/7) 


'  Cross  made  (1911)  by  the  editor. 

'  It  does  not  now  seem  certain  that  this  bird  was  : 
autopsy. — Editor. 

'  The  data  for  this  cross  as  found  in  a  summary  in 
*The  crosses  marked  with  an  asterisk  (*)  have  bee 
made  by  Professor  Whitman. 


female;  it  acted  as  one,  but  laid  no  eggs.     I  find  no  record  of  an 


1/7;  the  original  data  are  not  available  to  the  editor. 

idded  from  the  records,  l)y  the  editor,  to  an  early  summary  (A  1/7) 


STATEMENT  BY  THE  EDITOR. 

It  will  be  seen  that  a  number  of  hj^brids  are  here  used  as  members  of  primary 
crosses.  The  method  used  in  the  preceding  lists  and  throughout  this  volume  of 
naming  or  designating  hybrids,  therefore,  requires  at  this  point  a  word  of  explana- 
tion.3  This  method  will  probably  become  clear  from  an  exj^lanation  of  a  single 
example.  In  cross  No.  23  of  the  above  list  the  composition  of  the  two  birds  entering 
the  cross  is  expressed  as  follows:  Turtur-orientalis  X  hum.  x  huni-ris.  That  part 
of  the  formula  which  is  written  in  front  of  the  largest  X  (or  X  X )  gives  the  com- 
position of  the  male  used  in  the  cross;  in  this  case  T.  turtur  and  T.  orientalis. 
The  order  of  these  two  specific  names  indicates  at  the  same  time  that  this  hybrid 
sire  has  a  turtur  father  and  an  orientalis  mother,  since  the  designation  of  the  male 
parent  always  precedes  that  of  the  female  parent  in  every  formula  and  in  every 
part  of  a  formula.  Similarly  the  portion  of  the  formula  written  after  the  largest 
X  (or  X  X )  gives  the  composition  of  the  female,   in  this  case  humilis  x  humilis- 

■'  This  is  only  in  part  the  method  used  by  Professor  Whitman  in  making  his  records.  He  used  two  methods;  in 
the  later  years  he  employed  a  numerator-denominator  formula  in  which  the  numerator  gave  the  composition  of 
the  father  and  the  denominator  that  of  the  mother.  He  used  an  initial,  or  single  letter,  to  designate  a  species  and 
grouped  these  symbols  somewhat  as  in  the  method  described  above.    His  description  of  a  bird  of  the  composition  of 

T-0 
the  one  given  above  had  the  following  form:   p -r    •  It  seemed  to  the  editor  that  this  sort  of  nomenclature,  though 

very  convenient  for  making  the  records,  is  not  well  suited  to  the  purposes  of  publication. 
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risoria.  The  arrangement  of  this  part  of  the  formula  indicates  that  the  female 
(used  as  dam  in  this  cross)  had  a  pure  humilis  father  and  a  mother  which  ^^■as 
hybrid  between  humilis  and  risoria.  The  hyphen  (-)  is  used  instead  of  a  small 
symbol  (x)  to  indicate  the  more  remote  unions  or  matings.  The  hybrid  that  results 
from  the  cross  of  the  two  birds  of  cross  No.  23  just  cited  will  itself  be  desig- 
nated by  the  formula  exactly  as  written  above,  i.e.,  turtur-orientalis  X  humilis  x 
humilis-risoria. 

In  all  of  the  tabulated  breeding  records  of  the  succeeding  chapters  the  composi- 
tion formula  for  the  male  bird  which  is  used  as  sire  is  written  as  the  numerator 
and  that  of  the  female  as  the  denominator  of  a  fraction.  It  is  believed  that  as  the 
reader  proceeds  he  will  find  the  method  followed  here  is  an  easy  and  natural  one  and 
that  it  gives  completely  and  in  reasonably  compact  form  the  pedigree  of  the  bird. 

Included  in  the  preceding  list  of  primary  crosses  are  the  data  for  the  number  of 
males  and  of  females  produced  by  each  cross.  A  general  statement  concerning  the 
fertility  of  the  hybrids  is  also  given  for  most  of  the  crosses.  In  addition,  it  has 
been  thought  well  to  give  the  degree  of  relationship  of  the  two  forms  crossed,  i.e., 
whether  they  are  of  specific,  generic,  subfamily,  or  family  distinction.  In  some  of 
these  cases  the  degree  of  distinction  has  been  more  fully  indicated  by  plus  (  +  ) 
and  minus  (  — )  signs  placed  after  the  words  "species,"  "genera,"  etc.  The  desig- 
nation "gen.  +  "  then  is  intended  to  state  that  the  two  forms  of  a  {particular  cross 
belong  to  different  genera  and  that  these  two  genera  are  perhaps  more  unlike  than 
are  those  genera  designated  "gen.  — ." 

Table  references  to  73  primary  crosses. 


Cr„ss. 

T.il)le. 

Cross. 

Ta,.,e. 

Cross. 

Table. 

Cross. 

Tal)le. 

1 

l,o 

1   19 

02 

38 

23,  24,  29,  30, 

56 

=■ 

2 

2,  3,  4 

20 

54 

42,  43,  44 

57 

166 

3 

4 

1   21 

_54 

39 

141 

58 

82,  S3,  S3a 

4 

118 

22 

40 

116 

59 

166 

5 

114 

23 

60 

41 

134 

60 

0 

165 

24 

60 

42 

136 

61 

87 

7 

165 

1   25 

61 

43 

153 

62 

113 

S 

100.  101,  102 

i   26 

119 

44 

125 

63 

63,64 

9 

103 

27 

151 

45 

110 

64 

64 

10 

104 

28 

141 

46 

166 

65 

65 

11 

93 

29 

47 

47 

150 

66 

15 

12 

106 

30 

C) 

48 

157 

67 

115 

13 

105 

31 

128 

49 

160      i 

68 

111 

14 

107 

32 

134, 136 

50 

164 

69 

112 

15 

8,  9,  10 

33 

1.39 

51 

159 

70 

108 

16 

25,  31,  33,  34,  35, 

34 

50 

52 

161 

71 

110 

37,38,39,40,41 

35 

117 

53 

Page  75. 

72 

(=) 

17 

48 

36 

127 

54 

140 

18 

52 

37 

138 

55 

166 

•  Data  not  availal)lc. 


The  list  of  crosses — containing  the  summaries  and  statements  just  mentioned — 
gives,  in  a  very  condensed  form,  clear  and  adequate  evidence  for  two  important 
conclusions  which  are  treated  at  length  in  succeeding  chapters.  These  conclusions 
are  (1)  that  the  hybrids  which  arise  from  crosses  of  forms  more  and  more  distantly 
related  show  less  and  less  fertility,  and  (2)  that  the  sex  of  the  hybrids  which  arise 
from  crosses  of  forms  more  and  more  distantly  related  becomes  more  and  more 
predominantly  male. 
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It  is  also  well  to  note  in  the  list  the  frequency  of  hermaphroditism  and  the  entire 
absence  of  gonads  in  hybrids  from  "  wide  "  crosses.  The  author  has  little  noted  this 
matter;  but  the  autopsies  of  some  hundreds  of  his  hybrids,  made  by  the  editor,  and 
the  complete  summaries  of  all  of  the  records  demonstrate,  in  the  opinion  of  the 
editor,  that  hermaphrodites  are  far  more  frequent  in  the  offspring  from  wide  crosses 
and  from  hybrid  parents  than  from  intra-specific  and  pure-bred  matings. 

In  order  to  facilitate  the  consultation  of  the  complete  breeding  record,  in  con- 
nection with  an  examination  of  the  data  for  sex  and  fertility,  as  summarized  in 
this  chapter,  a  list  of  table  references  (p.  12)  has  been  prepared.  The  numbers  in  the 
left-hand  columns  of  that  list  correspond  to  the  number  of  the  cross  (in  the  pre- 

Indivifliial  malings  testing  absolutely  infertile. 


Width  of        No.  of  eggs     Reference  to 
tested.        original  MSS. 


Orientalis  (19)  X  gyrans  (1903) . . . . 

Orientalis  (1)  X  gyrans  (1) 

Orientalis  X  domestica  (blai-k)    . ,  . 
Domestica-orientalis  (F2)  ,\  .Imm.s 
Domestica-orientalis  (F2)  ;%  livia 
Domestica-orientalis  (Al)  X  g.\ian! 

Admista-orien talis  X  gyrans 

Domestica-orientalis  X  domestica . . 

Orientalis  X  riaoria-orientalis 

Risoria-orientalis-orientalis 

Orientalis-risoria  (6)  X  alba-risoria 
Alba-orientalis  (3)  X  alba-orientali: 


Ocyphaps  X  risoria 

Risoria  X  Ocyphaps 

Risoria  (Ml)  X  Ocyphaps. 


<  turtur  (D7) . 
(5) 


Risoria  (Ml)  X  Ectopistes  (III-B)  (do  not  know  No.  eggs). 

Risoria  (Ml)  X  gyrans  (T5) 

(This  c?  (Ml),  however,  only  partially  fert. 

Risoria  X  gyrans  (T5) 

Risoria  (GF2)  X  gyrans  (1) 

Risoria  (2)  X  carolinensis 

Risoria  X  chinensis 

Risoria  (A)  X  chinensis  (T.c.) 

Chinensis  X  risoria 


I  alba  X  ris.  hyb.) 


Domestica  X  palumbus 

Tumbler  (T6)  X  maculosa  (?  trace  of  dev.  in  1) . 

Turbata  X  risoria  (F)— (1,  1  to  2  da.  emb.) 

Illyrica  (Arl)  X  alba  (W2) 

lUyrica  (Arl)  X  risoria-alba 

Tabellaria  (Horn.  2)  X  risoria  (LI) 


1 1-  ,.f  1.S99). 


cf  Risoria-alba  X  G.  humeralis. . 
Risoria-alba  (ZD201)  X  gyrans. . 
Domestica-risoria  X  alba  (W) . . . 
Risoria-douraca  X  Geotrygon  .  .  . 

Carolinensis  X  alba 

CarolinensLs-risoria  (CI)  >'  ii>i>ii 

Carolinensis  X  alba-risoria  i  X  W  L'  ( '  _'  i    

Carolinensis  X  alba-ris  X  ii-.-all)a  (-\--( )) 

Carol-ris  XX  alb-ris  X  ris-alb  X  alb-ris  X  ris-a 

Migratorius-risoria  X  alba-ris  X  ris-alba 

Domestica-risoria  X  archangel-tumbler 

Alba-ris  X  ris-alba  X  carolinensis  (2,  El) 

Alba-ris  X  ris-alba  X  domes-ris  X  gyrans  (T4) . 

Alba-risoria  X  risoria-alba  X  carolinensis 

Alba-risoria  X  risoria-alba  X  carolinensis 

Alba-ris  X  ris-alba  X  tigrina  X  X  ris-alba 


Fam. 
Fam. 
Fam. 


Subfam. 
Subfam. 
Subfam. 
Subfam. 

Fam. 

Fam. 

Fam. 

Fam. 

Subfam. 

Gen. 
Gen. 
Gen. 


Fam. 

Fam. 
Fam. 


Subfam. 
Subfam. 


Subfam. 
Subfam. 


C7/6 

F26 

F24 

G  IS 

A  13 

F14 

F18 

F18 

F9 

C  7/4G 

Xll 

X9 

I!B5 


DD  13 
X4 
DD  13 


C  7/46 
C  7/28 
C7/28 
C7/3 
C  7/12 
G19 
C  7/39 
XX8 

C7/7 
C7/47 
C7/47 
C  7/47 
C7/47 
Sh  32/13 
C  7/35 
C7/23 
C  7/47 
X7 
C  7/21 
DD  17 
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ceding  lists) ,  and  this  latter  number  is  followed  by  the  number  of  the  table  or  tables 
in  which  this  record,  or  the  chief  part  of  it,  may  be  found. 

An  additional  list  of  all  ^  "individual  matings  which  tested  absolutely  infertile" 
is  given  herewith.  From  this  list  it  is  evident  that  the  primary  cross  of  widely 
separated  forms  is  itself  less  and  less  fertile  in  proportion  to  the  degree  of  the  sepa- 
ration of  the  forms.  Nearly  all  of  these  completely  infertile  matings  comprised 
forms  of  family  or  of  subfamily  distinction.  Few  matings  of  forms  only  specifically 
or  genericall}^  different  proved  whollj^  infertile,  although  the  total  number  of  such 
matings  made  was  many  times  the  number  of  family  and  subfamily  matings. 

Those  who  are  not  acquainted  with  the  classification  of  Columbse  will  find  the 
diagram  given  herewith  (as  arranged  by  the  author,  in  part  after  Salvadori, 
1893)  of  help  in  obtaining  a  general  idea  of  this  subject.  Later  reference  to  this 
schematic  arrangement  of  the  various  groups  of  pigeons  will  enable  the  reader  to 
learn  or  to  verify  the  degree  of  separation  of  the  members  of  the  more  distantly 
related  crosses. 


Classificalion  of  Cohwiba'. 
Order  Columbse.  Suborders  j 

Order  COLUMB^ 
Suborder       Columhae 


1.  Columbse. 

2.  Didi  (extinct). 


Didi 


Family  1  Treronidse, 

4  Gouridse 


2  Columbidse 


3  Peristeridae 
Didunculidse 


Fam.  Peristeridae 


Subfamily 

1  Zenaidinae,             2  Turturina',             3  Geopelinae            4  Peristerinse 

5  Phabina-, 

6  Geotrygonina; 

7  Calcenadina' 

Number 

of  genera  and  species 

n  each  family. 

Genera  and  species  of  the  family  Peristerid 

i: 

Columbffi: 

TreronidiP... 
Columbid*.. 
Peristerida;. . 

:,nera.                S,,cc,,s. 
19                           19L' 

y                  1)9 

40                       150 
1                           0 
3                           4 

72                       457 

Zenaidinffi 

Turturinae 

Geopelins 

Genera. 

4 

5 

3 

Species. 
13 
28 
S 

Phabina; 

12 

Total. 

CalcenadiniE 

1 

2 

No.  of  doubtful  sDeciea.  27. 

Total 

4U 

156 

Groups  of  genera  most  used  in  crosses. 

Peri 

STEKID.E. 

PERISTEUID.E. 

COI.UMBID.E. 

Genera  of 
Turturinae 

f  Turtur. 
1  Streptopelia. 
Spilopelia. 
[  Stigmatopelia. 

Genera  Of             J  Zenaidura. 

Zenaidina?.          ^™f '^'^•. 
\  Melopeha. 

Genera  of 

Columbina'.  .  .  .Columba. 
Genera  of 

Ectopistina; . .  .Ectopistes. 

A  few  additional  matings  of  thi.s  sort  are  fully  presented  later  in  the  breeding  records 


CHAPTER  III. 

FERTILITY  AND  THE  SEXES.' 

"Fertility  varies  much  in  individuals  of  the  same  species,  at  different  ages 
and  at  different  stages  of  the  season. 

"The  sexes  in  normal  fertility  are  about  even. 

"The  sexes  in  lowered  fertility  show  a  predominance  of  males. 

"The  sexes  in  much  lowered  fertility  are  males  only. 

"The  sexes  in  the  lowest  fertility  do  not  appear — no  offspring. 

"Lowered  fertilization  shows  various  degrees,  in  which  development  makes 
a  feeble  beginning,  then  halts  after  a  few  days.  It  may  run  up  to  within  a  few 
hours  or  days  of  hatching  and  then  halt.  The  developmental  processes  may 
also  show  different  degrees  of  energy  fullness,  weakness,  irregularities,  etc.,  after 
hatching. 

"When  fertility  is  presumably  not  up  to  normal,  certain  colors — such  as 
white — may  be  exclusively  female,  \\niiite  rings  are  of  both  sexes — but  in  hybrids 
between  white  rings  and  Japanese  turtles  the  white  offspring  are  all  females."  ^ 
(R16) 

Whitman's  later  studies — all  of  which  were  in  evidence  at  the  time  the  above 
was  written  (1910) — clearly  show  that  fertilitj'  does  not  bear  a  single,  simple  rela- 
tion to  sex,  but  a  sort  of  double  relation.  Indeed,  the  double  relation  which  fertility, 
or  at  least  which  "fertihty"  and  "developmental  energy,"  bear  to  sex  would  at 
first  sight  seem  to  be  contradictory. 

Nowhere  has  Whitman  written  connectedly  or  fully  on  this  seeming  contra- 
diction, nor  has  he  written  very  extensively  upon  the  multitude  of  facts  and  illustra- 
tions bearing  upon  the  second  relation  which  he  discovered  that  fertility  bears  to 
sex.  This  rather  meager  exposition  of  these  important  results  was  in  keeping  with 
a  studied  policy  not  to  allow  himself  to  write,  or  definitely  to  fix  opinions,  until 
he  had  studied  the  facts  from  all  possible  angles  of  approach.  In  the  records  of 
his  last  six  or  seven  years  of  work,  however,  one  finds  very  frequent  allusions — 
a  word  or  a  phrase— to  this  second  relation  which  he  found  that  fertility  bears  to 
sex,  and  which  at  this  time  he  undoubtedly  considered  as  of  equal  or  of  even  greater 
importance  than  the  earlier  discovered  one.  Briefiy  stated,  this  second  result  is 
that,  in  many  crosses  of  very  distinct  species  or  of  genera,  fertility  (developmental 
power)  is  shown  to  be  highest  in  the  spring  and  lowest  in  the  autumn;  and  that  vude 
offspring  predominate  in  the  season  of  highest  fertility,  while  females '  largely  pre- 
dominate in  the  season  of  lowest  fertility. 

But,  we  ask,  how  can  this  fail  to  contradict  the  first  result — compactly  stated 
above  in  the  second  paragraph  under  this  section — which  lists  "much  lowered 
fertihty"  as  producing  "only  males"?  It  is  necessary  to  treat  this  whole  matter 
immediately  and  at  some  length. 

'  The  editor  has  written  this  chapter;  the  author's  statements  are  here  placed  in  quotation  marks. 

2  "Herbst  (Arch.  f.  Entw.  Mech.  vol.  24,  No.  2,  1907)  thinks  that  resemblance  to  father  and  mother  is  settled 
by  the  size  of  the  copulating  nuclei.  If  female  nucleus  is  at  highest  level,  the  resemblance  is  towards  the  maternal 
side.    It  is  sheer  superiority  in  energy." 

'  Color  and  longevity  in  the  offspring  are  also,  to  an  appreciable  extent,  affected  in  the  seasonal  shift  of  fertility 
and  sex ;  these  characters,  however,  may  to  advantage  be  considered  elsewhere. — Editor. 
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At  the  outset  we  would  note  that  the  second  paragraph,  referred  to  above,  is 
not  an  amphfication  or  explanation  of  the  first  paragraph;  but  each  paragraph 
tells  of  a  different  and  main  fact  that  had  been  learned  concerning  fertility.  The 
two  succeeding  paragraphs  contain  statements  true  alike  for,  and  associated  with, 
both  of  the  two  main  facts  on  fertility. 

The  tabular  statement  of  the  second  paragraph  is  of  course  merely  a  condensation 
of  a  lengthy  consideration  already  given  in  the  introductory  chapter  concerning 
the  fertility  of  crosses  in  pigeons.  We  herewith  reproduce,  for  the  sake  of  clearness 
and  convenience,  paragraphs  covering  the  essential  points: 

"The  infertility  of  crosses  is  not  to  be  confounded  with  sterility;  it  stands  rather  for 
various  degrees  of  specific  incompatibility  between  the  germ-cells  of  the  cross-mated  birds. 
We  do  not  know  what  this  incompatibility  ^  means,  but  it  is  certain  that  it  is  in  no  way 
accounted  for  by  external  cavises,  such  as  difficulties  in  copulation,  or  in  the  conjugation 
of  the  sperm  and  ovum.  In  many  cases  the  development  of  the  egg  is  carried  far  enough — 
to  the  formation  of  a  blood-circle — to  show  that  the  sperm  has  entered  the  egg  and  fertil- 
ized it.  The  development  may  halt  at  this  point,  or  earlier,  or  be  carried  on  to  any  later 
stage,  even  to  hatching.  The  young  bird  may  die  within  a  few  hours,  or  live  on,  apparently 
doing  well,  for  several  days,  a  week,  or  more,  and  then  drop  off  as  if  life  were  a  time-fuse 
calculated  to  end  at  a  definite  moment. 

"The  term  of  development  often  lies  within  such  definite  limits  that,  once  ascertained, 
we  may  know  about  what  to  expect  in  future  trials  with  the  same  birds.  The  length  of 
the  course  to  be  run,  although  varying  tvidely,  is,  on  the  average,  cut  shorter  and  shorter  as  the 
crosses  range  from  close  allies  to  more  distantly  related  species." 

Again:  "The  causes  of  infertility  in  crosses,  or  more  correctly,  the  causes  of  fertility 
in  lower  and  lower  degrees  as  the  divergence  between  the  crossed  species  increases,  have 

yet  to  be  investigated A  single  species  may  be  fertile  with  all,  or  most  of  its 

congeners,  and,  in  lower  degrees,  with  members  of  other  genera  and  even  of  other  families." 

From  his  earlier  work,  then,  the  author  learned  that  if  pigeons  most  widely 
separated  phylogenetically  were  mated,  the  fertihty  ("germ  compatibility")  there 
was  lowest  and  that  no  offspring  could  be  had.  If  forms  somewhat  less  widely 
separated  were  chosen  for  matings,  some  germs  were  fertilizable,  and  in  develop- 
ment these  would  almost  or  quite  invariably  produce  males.  Forms  still  less 
removed  phylogenetically  when  crossed  produced  males  predominantly;  and  so  on 
until  closely  related  forms  are  reached  which  are  fully  fertile,  and  which  throw  the 
sexes  in  approximately  equal  numbers.  If,  then,  we  allow  birds  to  produce  their 
"strongest  germs"  (no  reproductive  overwork),  but  progressively  cut  down  the 
fertihty  of  these  bij  choosing  consorts  more  and  more  distantly  related,  we  thereby 
increase  the  chances  of  producing  male  offspring,^  as  long  as  any  offspring  may  be 
obtained.  This  is  the  gist  of  the  earlier  findings  on  the  relationship  of  fertility 
and  sex. 


'  One  can  perhaps  ijrotitably  remind  liiinself  here  of  the  situation  involved  in  anaphylaxis,  immunity,  etc. — 
Editor. 

J.  Loeb  (Arch.  f.  Enluj.-k'nir,  h  ,  I'.il.  l'7.  I '"is  Im.K  m  I  lir  ,\i  i,  imK  \\\,\r  cnisscs  which  he  has  made  with  lower 
forms  that  the  products  ol  |.:iii-  ^i  i  lu-  i-,i,.|nii  -p  .,,,,  i,m  ,ll\  :,ri  ,,.  ,  ]v„-.,u  :(ihl  nu-.r  1 1  ir  .■!ins  to  develop  abnormally. 
O.  Hertwig  (Arch.  f.  Miki.  An^ii  .  I'..!.  .^J.  llil:;.  mill  in  innl-  iliii  -url,  i,,i.ii;h  ..r  pui^onnus  substances  contained  in 
the  sperm  may  be  neutralized  oiilcslroycd  by  prolun^i-ii  licairm-nt  wiih  r:uliiiiii.  Ciudlew.ski  (Arch.  f.  Entwick'mech., 
Bd.  XXXIII,  1911)  has  called  attention  to  the  analogy  between  these  features  of  fertilization  and  certain  aspects 
of  immunity. — Editor. 

'  This  holds  true  also  for  matings  (some  genera)  from  which  every  egg,  or  almost  every  egg  produced,  is  fertilized 
and  hatched. — Editor. 
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The  second  main  fact  on  fertility  ("germ  strength")  was  developed  from  obser- 
vations on  the  gradations  which  this  function  presents  in  different  individuals  of 
the  same  species,  and  which  it  may  undergo  in  one  and  the  same  individual.  Age, 
season,  and  the  rate  at  which  eggs  are  produced  were  all  found  to  affect  the  heights 
or  levels  of  fertility  in  pigeons.  And  the  two  sexes  were  here  also  found  to  be 
associated  with  fertility  ("germ  strength") — ^maleness  with  greater  fertility 
(strength),  femaleness  with  weaker  fertility.  It  is  this  aspect  of  fertility  that  is 
referred  to  in  the  first  quoted  paragraph. 

From  some  of  those  crosses  in  which  fertility  was  "lowered"  and  the  resulting 
offspring  were  "predominantly  male"  it  was  noted  that  the  "occasional"  females 
more  often  appeared  at  or  near  the  end  of  the  season.  Moreover,  such  results  were 
more  frequently  obtained  in  such  of  the  matings  as  had  produced  a  greater  number 
of  eggs  than  usual,  as  a  result  of  the  ]irompt  removal  of  these  eggs  as  soon  as  laid 
to  other  birds  for  incubation.  In  other  words,  reproductive  overwork,  in  such  a 
series,  tends  towards  the  production  of  female  offspring.  Lateness  of  season  and 
crowded  reproduction  seemed  each  to  play  a  part  in  the  production  of  females 
from  gametes  otherwise  producing  only  or  mostly  male  offspring.  These  earlier 
indications  were  confirmed  by  later  work.  The  body  of  evidence  bearing  on  these 
points  must,  of  course,  be  presented  later,  but  we  note  here  the  fact  that  often — 
in  a  mating  of  the  above  sort  in'which  the  dominance  of  sex  is  shifted  during  the 
season  from  maleness  to  femaleness,  under  "crowded  reproduction " — some  embryos 
are  produced  very  late  in  the  season  not  strong  enough  to  break  through  the  shell; 
and  still  later,  embryos  are  produced  of  fewer  and  fewer  or  of  no  days  of  develop- 
ment. These  weak  germs,  at  this  season,  may  proceed  from  a  pair  whose  earlier 
eggs — of  spring  and  early  summer — produced  hatchable,  vigorous,  and  long-lived 
birds  which  were  mostly  or  only  males.  The  loss  of  fertility  during  the  season  ^ 
involves,  then,  a  progressive  weakening  of  the  germs  themselves  after  starting 
from  a  given — reduced — level  of  fertility  (germ  compatibility)  produced  by 
selecting  consorts  of  distant  phylogenetic  relationship.  There  are,  then,  two 
distinct  kinds  of  things  that  have  been  called  "lowered  fertility";  and  the  two 
means  of  obtaining  a  low  (or  a  high)  fertility  very  differently  affect  the  production 
of  sex. 

A  few  paragraphs — immediately  following  the  first  four  given  at  the  begin- 
ning of  this  chapter — bear  upon  this  matter  of  "weakened  germs."  They  were 
written  beneath  the  caption:  "Strength  in  Parents  Tends  to  Produce  Male 
Offspring." 

"There  is  from  pigeon  crosses  a  preponderance  of  males  from  first  eggs,  and  of  females 
from  second  eggs.  The  first  egg  of  the  clutch  may  be  supposed  to  have  the  advantage,  as 
its  needs  are  provided  first,  and  the  second  egg,  which  is  always  the  last  of  a  clutch,  has 
not  quite  equal  chances,  for  it  does  not  have  first  chance.' 

"I  think  the  first  eggs  of  the  season  are  certainly  stronger  than  those  coming  late  in  the 
season.    Elsewhere  the  early  birds  are  the  ones  most  highly  prized  by  breeders.    In  poultry 

"This  Inss  (il  IVrtility  (■■«cTm  strength")  is  to  be  observed  in  the  eggs  of  much  "overworked"  females,  whether 

they  arc  iii:iti(l  i n-  ni  I  Inn  own  or  of  a  very  different  species. — Editor. 

"  '  Willi  man  untis  i  W  '.ii  lliat  "The  male  and  fem.ale  have  potentially  the  same  characters.  Usually  the  female 
lags  behind,  l)ut  sonictiiiics  (lie  male  lags,"  .and  cites  Darwin's  Descent  of  Man,  Vol.  II,  pp.  191-199,  and  Beddard's 
Animal  Coloration.    This  subject  is  more  fully  treated  in  Volume  I,  Chajjs.  V-VII. 
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generally  we  expect  to  get  the  best  results  from  the  earlier  lairds  hatched,  and  fewer  failures 
occur  in  early  settings  than  in  later.''^    (R  16). 

With  these  several  statements  before  us  it  is  possible  to  approach  more  closely 
to  an  understanding  of  the  author's  whole  view  of  fertility,  and  to  see  that  the  two 
lines  of  fact  which  he  developed  concerning  it  are  consistent,  though  at  a  glance 
w^e  seem  to  say,  first,  that  "lowered  fertility"  tends  to  the  production  of  males, 
and  second  that  "lowered  fertility"  tends  to  produce  females. 

The  facts  are  that  so  long  as  we  operate  upon  the  function  of  fertility  merely 
by  a  choice  of  consorts — and  this  on  a  basis  of  close  or  distant  phylogenetic  relation- 
ship— then  the  more  we  reduce  the  fertility  the  higher  the  proportion  of  male 
offspring,  and  the  series  runs  thus: 

(1)  In  normal  fertility  the  sexes  are  about  even. 

(2)  In  lowered  fertility  males  predominate. 

(3)  In  much  lowered  fertility  only  males  are  produced. 

(4)  From  the  lowest  fertility  no  offspring  de\  elop. 

If,  however,  we  take  a  pair  of  birds  from  groups  (2)  or  (3)  of  the  above  scheme 
(and  this  will  usually  mean  doves  from  different  genera  or  subfamilies)  and  further 
study  and  analyze  the  genetic  possibilities  of  this  pair,  we  find  that  over  and  above 
the  fertility  incident  to  such  a  mating  per  se  this  degree  of  fertility  is  influenced 
by  season,  age,  health,  and  reproductive  work.  And,  associated  with  "lateness  of 
season"  and  "reproductive  overwork"  there  occurs  an  obvious  decrease  in  fertility 
(developmental  power)  caused,  not  as  in  the  preceding  series,  through  relative 
"incompatibility  of  germs,"  but  by  a  progressive  weakening  of  germs;  and  the  initial 
"lowered  fertility"  plus  this  weakening  of  germs,  may  produce  females.  Each  sex 
predominates  when  its  characteristic  fertility  level  exists. 

No.  (3)  of  the  above  series  if  thus  amplified  and  w-ritten  in  terms  of  this  second 
series  of  facts  would  stand  as  follows: 

Much  lowered  fertility  ^  +  strong  germs  =  nearly  all  inales. 

Much  lowered  fertility  +  medium  strong  germs  =  sexes  about  eciual. 

Much  lowered  fertility  +  weaker  germs  =  females. 

Much  lowered  fertility  +  weakest  germs  =  no  development. 


'  "De  Vries  holds  that  species  are  separated  by  absolute  gaps,  that  can  not  be  closed  up.  They  arise  by  jumps 
or  as  sports.  Were  this  the  case,  we  ought  to  see  sudden  gaps  in  'fertihty.'  I  find  that  fertility  is  a  thing  of  degrees, 
i.e.,  it  is  at  an  optimum  within  the  species,  but  it  diminishes  gradually — not  by  steps — as  we  pass  from  the  crosses 
between  species  closely  related  to  crosses  of  species  wide  apart.  Examples  of  such  a  series  are  the  following:  White 
and  blond  ring;  Japanese  ring  and  blond  ring;  blond  ring  and  Chinese  ring;  blond  ring  and  European  turtle;  blond 
ring  and  Surate  turtle;  blond  ring  and  homer.  And  similar  to  the  last  named,  blond  ring  and  Ectopisles;  white  or 
blond  ring  and  mourning-dove;  blond  ring  and  white-wing;  common  pigeon  and  Japanese  turtle."  (These  five  last- 
named  crosses  are  all  oi  family  or  of  subfamily  rank. — Editor.) 

"Again,  fertilization  within  the  species  is  of  every  degree,  and  results  therefore  in  simple  penetration  of  sperm 
which  fails  to  make  more  than  an  early  beginning  of  development  or  nothing  at  all,  or  it  may  give  stages  of  change, 
etc.,  up  to  blood  formation,  and  from  this  point  it  may  go  on  and  stop  after  forming  an  embryo,  or  at  any  point 
up  to  hatching;  and  when  hatched,  the  fate  is  not  yet  settled;  the  bird  may  be  deformed  and  still  live;  it  may  be  too 
weak  to  develop  further  or  go  on  and  die  at  three,  four,  five,  six,  or  more  days.  All  along  the  line  we  see  that  develop- 
ment requires  energy  and  stops  or  goes  wrong  for  failure  in  this.     Young  birds  often  make  failures.     Doves  reach 

the  highest  point  at  three  to  four  years The  energy  of  development  and  degree  of  fertility  appear  to  be 

correlated." 

'Obtained  by  mating  birds  distantly  related;  "strength"  is,  in  all  probability,  added  by  the  act  of  crossing. — 
Editor. 
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Color,  like  sex,  is  to  some  extent  involved  in  this  flux  of  strength  of  germs. 
Dark  and  white,  at  any  rate,  are  sometimes  thus  involved;  dark  color  being  the 
more  closel.y  associated  with  strong  germs,  whiteness  more  often  associated  with 
weak  germs,  though  instances  of  sex-limited  color  inheritance  were  found  Avhich, 
apparently  at  least,  do  not  at  all  conform  to  this  rule. 

A  statement  may  be  made  at  this  point  concerning  the  author's  interpretation 
of  this  seasonal  change  of  fertility,  sex,  and  color.  Neither  of  these  did  he  ever 
refer  to  as  a  "shifting  of  dominance,"  partly  because  he  had  assured  himself 
of  the  incompleteness  or  inadequacy  of  Mendelian  and  representative  particle 
conceptions  of  heredity,'"  and  therefore  preferred,  in  such  instances,  not  to  use 
that  terminology;  partly  also  because  his  data  inchned  him  to  believe  that  in  this 
seasonal  change  from  males  to  females  there  is  a  real  reversal  or  change  in  the 
sex-potency  of  the  individual  germs,  due  to  or  in  accord  Avith  the  weakening  effects 
which  (as  fertility)  he  had  repeatedly  observed  and  partially  analyzed;  that  is  to 
say,  a  given  pair  of  germ-cells  which,  if  matured  and  united  under  one  set  of  condi- 
tions (strength)  will  produce  a  male,  can  be  made  under  another  set  of  conditions 
(weakness)  to  give  rise  to  a  female. 

The  author  of  course  thoroughly  appreciated  the  possibility  that  selective 
fertilization,  differential  maturation,  and  selective  mortality  of  ova  in  the  ovary 
might  conceivably  here  be  operative,  and  that  one  or  all  of  these  would  be  appealed 
to  by  others,  who  had  not  seen  all  that  he  had  seen,  to  account  for  this  "shifting 
of  dominance"  or  apparent  sex-reversal.  Nor  did  he  permit  himself  a  definite  or 
final  decision  of  the  question  of  sex-reversal. 

The  evidences  within  the  "  shif ting-of-dominance "  series  itself,  which  to  him 
most  strongly  suggested  real  sex-reversal  as  the  correct  interpretation  of  the  series, 
were:  (1)  the  demonstration  that  there  is  a  gradual  diminution  in  developmental 
power  of  the  germs  of  these  same  series  from  spring  to  autumn — sometimes  a  nearly 
continuous  line  along  which  are  strung  males,  males  and  females,  females,  female 
embryos,  and  embrj-os  of  fewer  and  fewer  days  of  development,  to  a  point  of  very 
little  or  no  development;  (2)  the  demonstration  that  stronger  and  longer-lived 
birds  arise  from  the  earlier,  stronger  germs  than  from  the  later  and  latest  ones. 
This  latter  result  he  has  himself  noted  only  in  cross-bred  series.  The  attention 
of  the  reader  will  often  be  drawn  to  this  matter  in  the  case  of  the  wider  crosses; 
moreover,  since  all  the  records  have  been  summarized  and  the  longevity  data  put 
in  place  by  the  editor,  it  has  become  apparent  that  to  an  extent  the  same  fact  holds 
true  in  the  overworked  pure-bred  series  as  well  as  in  the  cross-bred  series. 

The  following  quotation  from  Lumley  "  (p.  35)  will  show  that  among  fancy 
or  domestic  pigeons  some  of  the  "weakening"  effects  of  overwork  at  egg-laying 
have  been  recognized  by  breeders  of  these  forms: 

"Fancy  pigeons  generally  show  an  inclination  to  mate  together  some  time  in  the  month 
of  February ;  but  much  depends  upon  the  temperature,  as  in  very  se\-ere  weather  they  will 
sometimes  show  no  signs  of  doing  so  until  March,  whilst  if  it  be  mild  some  birds,  if  allowed, 
would  go  to  nest  in  January.  This,  however,  the  owner  should  in  all  cases  prevent,  by 
keeping  the  sexes  separate,  for  several  reasons.    In  the  first  place,  though  it  is  possible  the 

'» See  Chapter  XIV. 

"  Fulton's  Book  of  Pigeons.  London,  1895.  The  quotation  given  was  indicated  by  means  of  a  page  reference 
by  the  author;  it  was  not  copied  into  the  author's  manuscript. — Editor. 
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young  ones  may  be  reared,  and  if  the  weather  keeps  mild  throughout  they  will  in  that 
case  make  wonderfully  strong  early  birds,  still  the  chances  are  many  against  it.  But  still 
more  though  the  young  be  reared,  the  result  is  likely  to  be  the  ruin  of  the  constitution  of 
the  hen ;  for  if  she  is  what  is  called  a  free  breeder,  or  lays  her  eggs  fast,  before  the  season 
is  over  she  becomes  so  weak  as  in  many  cases  to  become  ruptured,  and  in  other  cases  barren, 
when  she  is  of  course  valueless.  The  cause  of  this  is  not  only  the  excessive  laying — indeed 
a  young  and  rank  hen  will  often  lay,  like  a  fowl,  whether  she  be  mated  or  not — but  the 
cock-bird  continually  driving  her  to  nest  and  teasing  her  while  in  her  weak  state,  which 
causes  her  weakness  of  course  to  increase,  until  the  ovary  gives  way,  and  she  becomes  what 
is  called  "down  behind."  A  most  singular  fact  is  that  we  have  often  noticed  the  mate 
of  such  a  hen  to  become  similarly  affected,  in  which  case  he  is  commonly  said  to  be  "gizzard- 
fallen";  but  having  dissected  many  birds  in  such  a  condition,  we  can  state  positively  that 
the  gizzard  has  nothing  to  do  with  it,  but  that  the  part  affected  is  a  portion  of  the  intestines. 
We  never  knew  a  cock  breed  in  such  a  condition ;  and  though  we  have  occasionally  known 
a  hen  do  so,  the  progeny  of  such  birds  could  not  be  expected  to  have  any  but  a  weakly 
constitution.  In  any  case,  it  is  much  better  to  get  even  only  three  or  four  pairs  of  eggs 
in  a  season,  hatched  at  a  time  when  they  are  likely  to  become  strong  and  healthy  birds 
and  preserve  the  constitution  of  the  parents  also  for  next  season.  We  have  known  some 
persons,  by  what  is  called  "pumping"  a  hen,  or  breeding  from  her  as  long  as  possible, 
obtain  eight  or  nine  pairs  of  eggs  from  her  in  one  season ;  but  we  have  seldom  known  more 
than  half  reared,  and  often  some  of  these  would  have  crooked  breast-bones,  which  is  a 
great  fault  as  well  as  a  sign  of  weakness.  And  as  to  the  hen  herself,  she  is,  as  already 
stated,  if  not  entirely  ruined,  seriously  debilitated  for  life,  so  that  none  of  her  after  progeny 
will  be  as  vigorous  as  they  ought  to  be." 

The  data  of  this  volume  will  sho^v  that  the  various  species  of  wild  pigeons  and 
many  of  their  hybrids  can  be  overworked,  or  "pumped,"  very  much  more  exten- 
sively than  is  indicated  above  for  the  domestic  pigeon  breeds,  and  without  such 
evident  permanent  somatic  injury  to  the  parents.  A  more  complete  analysis  of 
the  relation  of  season  and  the  order  of  the  egg  of  the  clutch  (in  wild  sjiecies)  to  this 
weakening,  and  the  relation  of  all  of  these  points  to  fertility  and  to  sex  is,  however, 
treated  for  the  first  time  in  these  pages.'-' 

It  may  be  emphasized  that  Professor  Whitman  was  by  no  means  inclined  to 
dogmatize  as  to  the  interpretation  of  this  sex  series.  The  editor  had  ample  oppor- 
tunity to  know  the  author's  mind  on  this  subject  better  than  on  most  others,  since 
during  the  winter  of  1908-9  it  was  decided  that  the  present  editor  should  join 
in  an  attempt  to  learn  more  of  the  germs  which  might  beforehand  be  known  to  be 
of  male-producing  or  of  femalc-i)roducing  value.  The  chemical  investigations 
then  outlined  and  several  other  investigations  in  line  with  the  original  purpose 
have  been,  and  are  now  being,  continuously  carried  on  and  will  be  published  by 
the  editor  probably  not  long  after  the  present  volume  leaves  the  press.  We  would 
add  here  that  if  the  data  which  the  author  had  before  him,  and  now  found  in  these 
pages,  leaves  doubt  that  a  real  reversal  of  sex  was  effected  in  the  cases  herein 
described,  such  doubt  would  seem  to  be  wholly  excluded  by  the  results  of  the  four 
years  of  additional  study  of  this  material  by  the  editor,  the  studies  having  been 

12  It  seems  scarcely  necessary  to  st:itc  (li:if   Wliilm.'iir^  iicnn  ,!i.  :,i'.,ii-   ii| infiTlility.  l.,i,i;,-vil y,  dc  ,  were 

made  after  an  accounting  of  such  extorn:il  or  ini'Mlriii.il  ilun^:-  :i  \' '  •■  •■  .i '  iin,  pnui-  ircdm^;,  |i^"ii  .■  m,  un  .iirr 
winter  mortality  (of  all  birds — the  early  :iii(l  ilic  l:itc-li:ii  iIm  -I        '  Mi'ilJ  icinl  u,  umlr  i  hr  Im-I  -  oi  l:iic 

season  shorter-lived  on  the  average  than  tlmse  liali-lu'd  cailini  aimjn^  |ii;;iuii..,  i  Ic.  The  very  lull  data  ul  llic  l.ilju- 
latcd  breeding  records  amply  demonstrate  this. — Editok. 
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made  specially  to  test  this  point  and  to  learn  somethinia;  of  the  nature  and  hen^ditary 
basis  of  sex. 

"The  fertility  of  the  crosses  extends  to  the  hybrids,  but  generally  not  with  the  full 
strength  and  constancy  shown  in  the  parent  birds.  In  this  respect,  the  generic  (ring  x 
turtle)  hybrids  fall  more  or  less  below  the  specific  hybrids,  and  in  both  classes  the  degrees 
in  fertility  descend  with  the  degrees  in  relationship  between  the  parent  species."  .... 
The  hybrids  are  more  often  males  than  females.'* 

"  Cierms  are  as  variable  as  the  soma  itself.  A  recent  proof  of  this  I  find  in  the  young  of 
a  pair  of  homers  (Dec-Jan.  1908-9).  One  of  the  young  has  juvenal  wing-bars  like  the 
stock-dove  (weakened),  the  other  has  feathers  almost  white  and  the  bars  are  obsolete — 
only  traces."     (K  12) 

It  is  clear  then  that  the  central  feature  of  the  author's  extensive  hybridization 
studies — the  subject  dealt  with  in  this  volume — is  the  demonstration  of  germs  of 
several  grades  of  genetic  non-equivalence  and  these  strung  upon  a  line;  concerning 
which  line  he  has  obtained  some  definite  and  illuminating  information  leading  to 
the  conclusion  that  germs  subjected  to  certain  procedures  are  forced  to  one  or 
another  level  of  hereditary  and  developmental  power. 

In  the  following  summary  the  author  has  presented  a  situation  resj^ecting 
fertility  which  he  had  found  to  be  largely  typical  of  many  crosses  of  pigeons,  namely, 
lower  fertility  in  the  very  first  egg  or  eggs  of  the  season;  then  a  period  of  high  fer- 
tility, followed  by  a  prolonged  period  of  much  reduced  fertility  or  of  absolute 
infertility  in  late  summer  or  autumn : 

A  male  mourning-do\e  raised  in  1897  was  mated  during  the  season  of  1898  with  a 
ring-dove,  but  hatched  nothing.  The  same  bird  was  mated  in  April  1899  with  another 
ring-dove.    This  pair  had  egg  and  young  as  follows: 


A  1. 
A  2. 

Apr.  23,  1S99;  no  development. 
Apr.  25,  1S99;  no  development. 

Al. 
A  2. 

May  29,  1901);  n..  development 
May  31,  1900;  no  development 

B  1. 
B2. 

May  30;  hatched. 
June    1;  hatched. 

cfBl. 
?  B  2. 

June  16;  hatched. 

June  IS;  hutched  (no  gonad). 

cf'Cl. 

crc2. 

June  30;  hatched. 
July  2;  hatched. 

C  1. 
C2. 

July  3;  poor  incubation. 
July  5;  poor  incubation. 

cfDl. 
c?D2. 

Aug.  1;  hatched. 
Aug.  3;  hatched. 

d^Dl 
D2. 

.  July  12;  hatched. 
,  July  14;  hatched. 

El. 
E2. 

Sept.    8;  no  development. 
Sept.  10;  no  development. 

El. 
E2. 

Aug.  18;  no  development. 
Aug.  20;  hatched. 

Fl. 

F2. 

About  Oct.  1;  no  development. 
About  Oct.  3;  no  development. 

Fl. 
F2. 

Oct.  0;  no  d,  ^elopnirnt. 

Oct.    8:i,o,lrVrlu|,n,r],l. 

G  1. 
tl2. 

Oct.  31;  no  development. 
Nov.  2;  no  development. 

G  1. 
G2. 

Jan.  ?  I'.MIl;  lrv.lo,„„ent. 

Jan.  ?  1901;  nu  dcveluument. 

Here  three  successive  pairs  of  eggs  were  hatched  between  June  14  and  August  18. 
The  male  continued  to  sit  faithfully  until  the  first  week  in  November.    He  began  to  sit 

""In  Plants,  according  to  Swingle  and  Webber  (1897,  p.  388),  wideli/  different  families  never  yield  hybrids. 
Distinct  genera  usually  yield  no  liybiids  Piaiinrl  ,v;«r/rv-  of  sunie  genus  often  yield  hybrids.  Cultivated  races,  or 
natural  varieties,  of  same  species  u(ii(i:ill\   \  irM  IinIhi.I^  \  II 

"  "See  Buffon,  vol.  3,  j).  o,  suiiplriiiini ,    Mi  rl.i  I  i,  in    i, ,  i  Ins  in  vol.  1,  p.  312.    Davenport  concludes  (Inheritance 

in  Poultry,  Pulilicatiou  of  the  (':n  in  .^ic  In^liiiii W  ,,-.|iiin;l,,n  No.  52,  1906,  p.  100)  that  "prepotency  is  as  truly 

iniportMTil  HI  iiiliriiijiHc  :is  lioiiiiiiiiicr  'lliis  i>  I  iiiMiiily  true  in  pigeons.  The  same  author  finds  also  that  "the 
proportinii  III  ilir  u\n  ~i  \i  •,  III  li\  In  iil>  i>  ii.iiniiil,     AiiHiiifz:  pigeon  hybrids  this  does  not  hold."     (K  12) 

''  'I'lii-  -I  riiinl  h^i  I-  :nlili  il  l,\  I  In  .  ilii.ir  I  Inn  I  ilir  :iuihni's  data,  for  comp.ari.son.  This  record  is  complete  in  table  100. 
Only  males  are  known  lioni  cicis.-cs  ol  ilie  muurning-dcn  e  and  the  ring-dove  (a  cro,ss  of  .subfamily  rank). 
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in  November,  but  soon  lost  interest.  This  male  and  female,  although  remarkably  successful 
in  fertilizing  and  hatching  during  the  normal  season,  failed  after  August,  i.e.,  at  the  end 
of  regular  season  for  the  mourning-dove.     (R  11) 

Fertility  and  the  sexes,  everywhere  in  the  earlier  chapters  of  this  volume, 
occupy  the  center  of  interest,  but  these  arc  interwoven  with  the  following  several 
topics,  the  data  upon  which  must  be  presented  as  fully  as  is  possible: 

(1)  Decreased  fertility  assuciated  with  lateness  of  season. 

(2)  Weak  germs  associatcMl  with  lateness  of  season. 

(3)  Femininity  associated  witli  lateness  of  season. 

(4)  White  color  associated  with  lateness  of  season. 

(5)  Association  of  extreme  youth,  old  age,   inbreeding  and  overwork,  with  weak 

germs,  female  sex,  and  white  color. 

(6)  The  relative  strength  and  sex  tendencies  of  the  two  eggs  of  the  pigeon's  clutch.'^ 

(7)  The  nature  of  fertility,  weak  germs,  sex,  albinism. 

Practically,  it  would  prove  difficult,  however,  and  involve  much  rejietition,  to 
attempt  a  separation  of  the  data  at  hand  with  a  view  to  presentation  under  these 
several  headings.  jNIoreover,  the  nature  of  the  data,  having  to  do  with  associated 
or  correlated  phenomena,  renders  such  a  separate  treatment  nearly  or  quite  impos- 
sible. We  feel  obliged,  therefore,  to  present  seriatim  the  large  number  of  breeding 
records  which  have  a  common  bearing  on  these  questions,  and  to  accompany 
these  with  some  discussion  when  necessary.  Some  items  can  nevertheless  be 
specially  emphasized  in  the  consideration  of  particular  records;  and  part  of  the 
data  can  be  reserved  for  later  treatment  (in  later  chapters)  of  one  or  two  of  the 
above-mentioned  subjects.  As  elsewhere  intimated,  the  results  have  been  obtained 
by  a  close  attention  to  the  nature  and  product  of  individual  birds,  and  indeed  of 
individual  eggs."  It  is  therefore  quite  essential  to  an  exposition  of  the  results, 
or  to  the  formation  of  a  judgment  upon  them  by  others,  that  they  be  presented 
in  a  form — with  a  detail  and  completeness — thitherto  unknown  in  the  publications 
of  studies  in  genetics. 

"^  The  author  has  considered  this  point  particularly  in  crosses,  and  in  roild  species  of  pigeons.  See  close  of  Chapter 
XIII  for  a  fuller  statement. — Editor. 

"  Before  undertaking  an  examination  of  the  breeding  records  of  the  large  numbers  of  groups  of  crosses  it  may 
be  well  to  note  that  "infertility"  proceeding  from  accidental  or  temporary  sources  such  as  poor  care,  cold,  etc.,  have 
been  very  carefully  recorded  by  the  author,  and  such  cases  are  fully  designated  in  the  tabulations  of  this  volume. 
There  are  cases,  too,  in  which  eggs  were  laid  by  females  after  their  mates  ceased  to  copulate.  These  and  similar 
circumstances  were  evidently  closely  followed,  and  the  conclusions  which  were  drawn  upon  the  subject  of  fertility 
are  most  certainly  not  affected  by  tlie  "infertility"  traceable  to  such  causes. — Editok. 


CHAPTER  IV. 

JAPANESE  TURTLE-DOVES  CROSSED  WITH  A   DISTANTLY  RELATED  AND  WITH 
A  CLOSELY  RELATED  SPECIES.' 

The  present  cha]:)ter  and  the  three  following  ones  ileal  with  the  breeding  and 
crossing  of  the  Japanese  or  Oriental  turtle-dove.  The  data  included  bear  upon 
several  different  subjects,  but  chiefly  with  "degree  of  fertility"  in  association  with 
longevity  and  sex.  The  relation  between  "weak  germs"  and  season,  crowded 
reproduction,  inbreeding,  and  "mutations"  are  touched  upon  at  many  points.  All 
of  these  topics  are  met  with  in  the  present  chapter,  where  the  first  purpose  is  to 
record  the  data  for  the  fertility,  sex-ratio,  and  longevity  of  the  offsjjring  of  the 
three  species  concerned  \\hen  individuals  are  mated  (1)  to  their  own  kind,  (2)  to  a 
related  species,  and  (3)  to  an  unrelated  species. 

Different  individuals  of  the  species  Turtur  orientalis,  under  even  normal  or 
usual  conditions,  bestow  very  different  possibilities  of  length  of  life  upon  their 
offspring.  When  mated  with  their  own  s])ecies  the  strongest  pairs  of  Japanese 
turtles  should  produce  offspring  with  a  life-term  of  perhaps  3  to  15  years  or  more. 
Data  on  this  point  will  be  found  toward  the  conclusion  of  the  chapter.  When 
crosses  are  made,  the  "width  of  the  cross"  very  measurably  affects  (in  the  widest 
crosses)  the  number  of  eggs  that  will  hatch,  and  also  the  length  of  life  and  the  sex 
of  the  resulting  offspring.  By  "width  of  cross"  is  meant  the  degree  of  phylogenetic 
separation  of  the  species  used.=  When  a  species  closely  related  to  T.  orientalis  is 
used  as  the  other  member  of  the  cross,  more  of  the  eggs  will  hatch,  the  young  will 
live  longer,  and  the  sex-ratio  in  the  offspring  will  be  more  nearly  that  normal  to  a 
mating  of  two  T.  orientalis  than  when  a  species  distantly  related  to  orientalis  forms 
the  other  member  of  the  cross.  The  species  most  closely  related  to  T.  orientalis 
is  the  European  turtle-dove  {Turtur  turtur),  and  the  most  widely  separated  species 
with  which  the  Japanese  turtle  has  been  mated  is  the  domestic  pigeon.  Columha 
admista,  C.  affinis  dom.,  C.  tabellaria,  and  C.  gyrans  were  the  common  i^igcons  most 
used.  The  external  characteristics  of  the  Japanese  turtle-dove  are  well  shown  in 
pi.  1.  The  common  ]:)igeons  are  too  well  known  to  require  special  illustration  or 
doscrii^tion  here;  one  is  shown  with  its  hybrid  mate  in  pi.  3,  and  several  are  figured 
in  Volume  I.  There  is  no  connected  body  of  data  to  be  presented  on  the  length 
of  life  of  the  common  pigeon,  but  it  is  generally  known  that  they  easily  attain 
5  to  15  years. 

COMMON  PIGEON  X  JAPANESE  TURTLE-DOVE. 

Five  female  Japanese  turtles  were  tested  \\ith  7  male  common  j^igeons.  They 
formed  8  different  matings  which  will  be  individually  described;  but  the  tables 
which  accompany  these  ]3agcs  are  relied  upon  to  supply  many  points  of  information 
and  to  permit  a  closer  view  of  the  essential  facts. 

From  the  first  mating  {admista  x  orientalis,  1)  16  eggs  were  tested  (table  1). 
Four  eggs  showed  no  development;  3  produced  embryos  unable  to  complete  develop- 

'  The  textual  statement  of  this  chapter  has  been  written  by  the  editor;  all  of  the  tabulated  breeding  records  used 
here  are  those  of  the  author. 

=  The  affinities  and  phylogeny  of  the  pigeons  are  treated  in  Volume  I  of  these  works.  A  partial  sketch  of  the  classi- 
fication has  been  given  at  the  close  of  Chapter  II  of  this  volume. 

3  -23 
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ment,  and  one  of  these  was  strikingl.v  abnormal,  having  rudimentary  legs  with 
only  two  front  toes,  and  with  abnormal  nostril;  9  young  were  hatched.  One  lived 
long — nearly  10  years;  4  died  in  less  than  2  weeks. 

The  second  and  third  matings  (tabellaria  x  orientalis,  12  and  31)  supi)ly  23 
tests  of  value  (table  2),  though  incubation  was  not  perfect  in  5  or  6  of  these;  4  did 
not  begin  development  (2  possibly  from  poor  incubation);  7  developed,  but 
failed  to  hatch  (most  of  them  from  poor  incubation);  12  hatched,  1  lived  nearly 
5  years,  2  others  of  uncertain  life-term  but  probably  of  2  to  4  years,  while  9  died 
in  less  than  3  weeks  after  hatching;  1  of  these  latter  birds  had  deformed  legs. 

A  fourth  pair  {tabellaria  x  orientalis,  29)  of  more  mature  birds  that  were  AAorked 
less  vigorously  at  egg-production  gave  perceptibly  better  results  (table  3).  The 
term  of  life  of  their  offspring  is  noticeably  increased.  It  is  nevertheless  quite  clear 
that  the  features  common  to  a  cross  of  widely  separated  species  are  present.  Tests 
were  made  on  19  eggs;  2  did  not  begin  development,  2  others  developed  but  were 
deserted,  embryos  were  produced  in  4,  11  hatched.  One  of  the  offspring  lived 
more  than  6  years,  while  4  others  lived  from  2  to  3  years;  4  died  within  3  weeks  of 
hatching,  and  2  of  these  were  deformed. 

Pair  5  (affinis  x  orientalis,  2)  yielded  still  better  results.  The  female  of  this 
pair  was  remarkable  for  the  high  degree  of  fertility  of  her  eggs  in  other  matings 
also,  and  for  having  lived  in  captivity  for  more  than  15  years.  She  was  paired 
with  three  different  common  pigeons,  and  was  later  mated  for  a  term  of  7  years 
with  a  male  of  her  own  species.  In  the  twelfth  and  thirteenth  years  of  her  captivity, 
and  when  mated  to  her  son,  she  produced  "mutant"  offspring,  noted  at  the  end 
of  this  chapter  and  treated  more  fully  in  Chapter  V.  Of  her  fertility  while  mated 
with  the  first  of  the  three  common  pigeons  under  consideration  we  may  note  that 
all  of  the  6  eggs  tested  were  hatched  (table  4),  and  that  the  life-term  of  the  offspring 
was  probably  longer  than  has  been  observed  in  the  preceding  families.  Here,  too, 
where  fertility  and  longevity  are  less  narrowly  limited,  a  female  (?) — deformed, 
and  having  a  very  rudimentary  ovary — is  found  among  the  offspring.  Still  another 
of  this  family — the  clutch-mate  '  of  the  deformed  female  (?) — also  had  deformed 
legs  and  died  two  weeks  after  hatching.  One  of  the  hybrids  from  this  cross  is 
represented  in  pi.  35. 

A  male  homer  (C  tabellaria,  1)  which  will  later  be  noted  as  a  remarkably  fertile 
bird  (fertile  with  St.  risoria)  was  given  to  the  above  T.  orientalis  female  in  the 
autumn  immediately  after  the  production  of  the  last-mentioned  series  of  fertile 
eggs.  This  pair  (6)  was  then  made  to  produce  eggs  as  rapidly  as  i^ossible.  This 
gave  the  result  best  made  clear  by  reference  to  table  4.  The  extreme  end  of  the 
season  yielded  5  eggs  incapable  of  beginning  development.  Onlj^  4  eggs  hatched 
from  11  adequate  tests;  1  of  the  young  was  deformed,  and  1  full-term  embryo  was 
also  probably  deformed.  From  pair  7  {C.  affinis?  x  orientalis  2)  only  4  eggs  were 
obtained;  these  immediately  followed  the  "overwork"  period  of  the  preceding 
pair.  Two  were  tested,  though  imperfectly;  one  i)roduced  an  embryo,  the  other 
did  not. 

Pair  8  was  formed  two  years  later  by  mating  this  same  female  with  an  immature 
male  (C.  admista?  R  1).    The  pair  was  overworked.    They  supplied  21  tests  with 

'  The  term  "clutch"  is  applied  to  the  two  eggs  laid  at  one  nesting  period.  The  second  egg  is  laid  40  to  48  hours 
after  the  first.    Particulars  for  the  various  species  are  given  in  Volume  III. 


Adult  female  Japanese  turtle-dove,  Twiur  orientalis.     X  0.8.     Toda  del.     The  feathers  have  broad  centers  of 
black  color;  their  edges  are  of  lighter  color,  gray,  bronze,  or  reddish. 
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only  5  hatched;  14  showed  no  development;  2  formed  embryos.  One  of  the  young- 
was  alive  at  2  years  or  age,  and  another  escaped  when  8  months  old.  The  other 
3  lived  less  than  a  month. 

The  sex  of  16  offspring  of  this  series  of  matings,  involving  T.  orienialis  in  a  cross 
oi  family  rank,  is  known.  Of  these  14  were  known  to  be  males;  possibly  2  were 
females,  one  having  a  very  rudimentary  ovary,  the  other  copulated  as  a  female 
(a  very  inadequate  test  of  sex)  and  almost  certainly  produced  no  eggs,  though  it 
lived  nearly  5  years. 

The  data  on  the  fertility  of  the  reciprocal  cross  arc  not  vciy  extensive,  but 
indicate  complete  infertility.  Three  such  pairs  of  d"  orienialis  x  9  common  pigeon 
gave  43  tests,  all  of  which  proved  absolutely  infertile.  These  wholly  infertile  tests 
are  further  analyzed  as  follows : 

Orienialis  (19)  X  gyrans  (1903) Fam 10.  ...  (F  22) 

Orientalis  (1)  X  gyrans  (1) Fam 12.  ...  (C  7/0) 

Orientalis  X  domestioa  (black) Fam. .  . .  (15?). . .  (F  22) 

Fertility  Tests  of  Hybrids  op  Common  Pigeon   X  Japanese  Turtle-dove. 

Three  males  from  pairs  1,  5,  and  8  described  above  were  tested  for  fertility. 
Only  one  of  these  (A  1) — the  one  that  probably  lived  longest  and  arose  from  the 
most  fertile  original  cross  (pair  5) — proved  fertile.  This  male  was  mated  back  to 
a  common  pigeon;  *  the  restrictions  upon  the  fertility  and  upon  the  life-term  of 
offspring  of  this  cross  (pair  9)  are  notable  and  are  presented  fully  in  table  6. 

An  examination  of  the  record  makes  it  clear  that  though  some  development 
proceeds  from  some  of  the  fertilizations  of  this  pair,  it  is,  in  a  very  high  percentage 
of  cases,  quite  narrowly  limited.  There  is  a  high  percentage  of  eggs  (28  of  59) 
showing  no  development  whatever;  13  produced  embryos  only;  17  hatched,  1  or  2 
of  these  requiring  to  be  helped  from  the  shell;  6  of  those  hatched  died  within  2  to 
27  days.  The  length  of  life  of  5  young  is  not  known,  but  probably  only  4  lived 
to  maturity.  This  very  bad  record  may  have  been  somewhat  influenced  by  the 
element  of  inbreeding,  since  the  hybrid  was  mated  to  a  probable  half-sister;  but 
that  this  is  by  no  means  the  chief  adverse  factor  is  indicated  by  the  fact  that  the 
short  period  during  which  an  unrelated  female  {C.  affinis)  was  used  there  was  still 
less  fertility — no  trace  of  development  in  any  of  5  eggs.  A  factor  of  more  impor- 
tance, perhaps,  is  that  of  overwork.  This  hybrid  and  his  consorts  were  worked  more 
rapidly,  during  much  of  this  mating  period,  than  is  favorable  for  the  production  of 
strong  germs.  Nevertheless  the  main  features  of  this  mating  record  is  clearly  to  be 
referred  to  the  hybrid  nature  of  the  sire,  as  will  become  clear  later  when  the  fertility 
of  hybrids  from  closely  related  species  shall  have  been  examined.  The  failure  of 
germs  to  begin  development,  the  limitations  placed  upon  the  development  and  upon 
the  life-term  of  the  offspring,  all  become  more  and  more  i^ronounced  as  the  hybrids 
are  derived  from  more  distantly  related  species. 

From  this  cross  more  of  the  second  eggs  of  the  clutch  showed  the  less  development 
of  the  pair — 11  to  6.  One  female  of  this  cross  was  of  white  color  (color  of  her 
paternal  and  (?)  maternal  grandfather) ;  two  females  had  the  color  of  the  father, 
and  one  resembled  the  mother.  One  male  ^\as  white,  one  was  chequered,  and  one 
was  black. 

*  A  female  C.  livia  was  also  used  during  a  short  period;  this  jiair  proved  entirely  infertile. 
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The  other  matings  of  hybrids  of  this  series  tested  absohitely  infertile,  and  are 
as  follows : 

Domestica-orientalis  (F  2)  X  domestiea 6  (F  26) 

Doniestica-orientalis  (A  1)  X  gyrans  (T  1) 2  (F  24) 

Admista-oriontalis  (F  2)  X  gyrans 12  (G  IS) 

JAPANESE  TURTLES  CROSSED  WITH  EUROPEAN  TURTLE-DOVES. 

Four  pairs  of  the  two  closely  related  species,  T.  orientalis  and  T.  turtur,  were 
mated  and  gave  a  result  in  striking  contrast  to  that  obtained  by  crossing  orientalis 
with  common  pigeons.  Reference  may  be  made  to  pi.  2  in  order  to  see  how  much 
T.  turtur  has  in  common  A\'ith  T.  orientalis.  In  these  crosses  it  ■\\'ill  be  found  that 
practically  all  eggs  hatch ;  that  abnormal  embryos  or  birds  are  not  present ;  that  the 
life-term  of  the  offspring  is  longer  than  in  the  cross  M-ith  common  pigeons ;  that  the 
resulting  hybrids  are  fertile;  and  that  males  do  not  notably  outnumber  the  females. 

Pair  1  was  composed  of  a  male  turtur  and  a  female  orientalis.  20  of  their  eggs 
were  tested  and  20  young  were  hatched;  5  of  these  lived  more  than  3  years  and  1 
is  still  alive  at  more  than  10  j^ears.  The  shortest  terms  of  life  are  51  and  59  days; 
these  are,  at  the  same  time,  the  eggs  laid  latest  in  the  year  and  at  the  end  of  a 
period  of  overwork  at  egg-production.  Likewise  the  shortest  lived  bird  of  the 
preceding  year  was  from  the  last  egg  of  that  year  (see  table  7). 

Four  years  later  the  female  of  pair  1  was  mated  with  another  male  of  the  Euro- 
pean species.  These  birds,  called  pair  la,  produced  20  eggs,  12  of  which  were 
tested;  of  these  10  hatched,  but  the  "last  clutch"  of  the  season  failed  even  to  begin 
development.  Coincident  with  this  diminution  of  fertility,  as  compared  with  other 
pairs,  there  is  likewise  a  marked  shortening  of  the  life-term  of  the  birds  that  were 
hatched;  1  or  possibly  2  offsjiring  lived  1  year  and  5  months;  5  died  at  less  than 

5  months.    From  this  mating,  too,  females  predominate — 5  females  to  1  male. 

Pairs  2  and  3,  recorded  in  tables  8  and  9,  supply  data  for  the  reciprocal  cross. 

6  eggs  from  pair  2  were  tested;  all  hatched,  and  all  lived  longer  than  2  years.  When 
this  same  male  was  later  mated  to  a  turtur  x  orientalis  hybrid  (9)  several  eggs  failed 
to  hatch,  and  the  several  young  lived  from  1  week  to  7  months  (table  10).  From 
pair  3  the  4  eggs  obtained  gave  rise  to  4  young,  all  with  a  life-term  of  2  to  3  years. 

The  sex-ratio  in  these  crosses  is  quite  different  from  that  observed  in  the  com- 
mon X  Japanese  matings.  From  the  turtur  x  orientalis  cross  the  sex  is  known  of 
21  birds — 7  males  and  14  females.  This  excess  of  females  occurs  principally  during 
periods  of  forced  or  crowded  reproduction.  From  the  reciprocal  cross  4  males  and 
2  females  were  obtained.  All  of  the  hybrids — male  and  female  from  the  cross  made 
in  both  directions — are  fertile.    The  data  establishing  this  fact  will  now  be  presented. 

TuRTUE  Hybrids  Crossed  Inter  Se  and  with  Parent  Species. 

In  the  first  cross  of  T.  turtur  and  T.  orientalis  these  species  seem  to  be  fully 
fertile.  There  is,  perhaps,  some  evidence  from  the  probably  reduced  longevity  of 
the  offspring  which  would  warrant  a  qualification  of  the  term  "fully  fertile." 
When  the  fertility  of  the  hybrids  themselves  is  tested  there  is  then  no  question 
as  to  the  reduction  of  fertilizing  and  developmental  powers — or  compatibilities — - 
of  their  germs;  and  this  diminution  of  fertility  then  exhibits  itself  not  only  in  a 
still  further  limitation  upon  the  life-term  of  the  Fj  generation,  but  in  the  evident 
failure  of  many  germs  to  begin  development  and  in  the  early  or  late  abortion  of 
many  promising  beginnings  of  development. 


A.  Adult  European  turtle-dove,  Tvrtvr  turiur.     X  0.6.     Toda  del.     Dark  centers  of  feathers  narrower  and  less 
prominent  than  in  the  Japanese  turtle-dove  (plate  1 ) ;  the  red  edging  is  more  prominent  in  turtur. 

B.  Juvenal  male  Japanese  turtle-dove,  T.  orlenUdis  (56).     From  egg  of  8-15-05  ;    age  6  weeks.     Hayashi  del. 

Nov.  1905.  X  0.5.  The  juvenal  eolor  presents  feathers  with  dark  centers  and  light  edges,  as  does  the  adult 
(plate  1),  but  the  differentiation  and  the  boundaries  are  here  less  distinct.  The  neck-mark  shows  only  as 
rows  of  feathers. 
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This  group  of  hybrids  showed  also  ill-adjusted  reproductive  instincts.  The 
records  of  5  pairs  of  these  hybrids,  or  of  a  hybrid  mated  to  a  parent  form,  are  given 
herewith.  In  all  of  these  there  is  a  history,  usually  quite  persistent,  of  "deserted" 
eggs  or  young.  This  desertion  of  the  nest  is  more  frequently  met  with  in  the  hybrids 
than  in  either  of  the  parent  species.  Soft-shelled  eggs  are  noted  in  2  of  the  5  matings ; 
a  dwarf  egg  in  1.  The  meaning  of  these  reproductive  abnormalities  is  not  clear, 
but  their  incidence  in  individuals  or  generations  whose  germ-cells  are  also  "ill- 
adjusted"  merits  further  consideration.^ 

A  brother  and  sister  from  the  cT  turtur  x  9  orientalis  cross  were  mated  when 
a  little  less  than  1  year  old.  This  pair  (5)  produced  14  eggs  during  their  first 
(immature)  year.  Table  11  shows  the  consistently  poor  results;  1  egg  gave  no 
embryo,  1  a  weak  embryo,  5  produced  embryos  but  the  eggs  were  deserted  and 
were  not  given  a  comi)lete  test,  G  hatched,  1  lived  but  10  days,  while  the  remaining 
5  all  died  between  1  month  and  2i  months  after  hatching.  During  the  following 
year  the  pair  produced  11  eggs,  of  which  8  were  tested;  2  failed  to  iDroduce  embryos 
and  6  were  hatched;  all  except  1  lived  2^  to  5  months;  the  exception  hved  22 
months.  The  pair  evidently  produced  stronger  germs  when  2  years  old  than  when 
in  their  first  year.    The  sex  of  9  of  the  young  is  known — 3  males  and  6  females. 

Asistertothe  birds  of  pair  5  just  described  was  mated  to  a  male  of  the  orientaUsx 
turtur  cross.  This  pair  (6)  was  more  mature  when  mated,  but  persistent  desertion 
of  eggs  (see  table  12)  permitted  only  4  adequate  tests  of  the  16  eggs  produced  during 
two  years;  2  of  these  (and  also  2  deserted  ones)  produced  embryos,  and  2  hatched. 
One  of  the  latter  was  a  male  which  lived  4i  months. 

A  brother  to  the  male  of  pair  6  was  tested  when  1  year  old  with  a  pure  Japanese 
female.  From  8  tests  (11  eggs)  3  young  were  hatched  with  life-terms  of  3  days, 
2  months,  and  16  months.  In  their  second,  more  mature,  year  they  again  yielded 
11  eggs;  of  these  8  hatched  and  3  were  quite  infertile.  Three  died  early,  4  lived  3 
to  8  months,  and  1  is  still  alive  at  nearly  8  years  (table  13).  Two  males  and  3 
females  are  known  from  the  eggs  of  the  second  year.  The  better  result  from  the 
more  mature  birds  is  obvious. 

A  male  orientalis  x  turtur  hybrid  was  mated  when  1  year  old  to  a  f  orientalis- 
i  turtur  hybrid  hatched  from  the  preceding  pair  (6).  The  result  is  a  demonstration 
of  still  lower  fertility  and  a  still  further  restriction  upon  the  life-term  of  offspring 
than  pertains  to  either  of  the  earlier  crosses  from  which  the  two  parents  were 
produced.  Table  14  indicates  11  tested  eggs;  of  these  4  are  known  to  have  been 
absolutely  infertile;  1  gave  an  embryo  only.  6  eggs  hatched,  but  the  term  of  life 
of  probably  all  of  them  was  between  5  days  and  2^  months  (table  14) .  None  of 
the  hybrids  from  the  orientalis-turtur  crosses  tested  infertile. 

The  following  cross  is  of  unusual  interest.  A  hybrid  from  two  races  of  common 
pigeons  was  mated  with  a  female  turtur  x  orientalis  hybrid.  Here  the  two  indi- 
viduals finally  crossed  are  widely  separated  forms,  but  in  addition  each  parent  is 
itself  a  hybrid  from  two  closely  related  species  or  varieties  (common  pigeons). 
Attention  may  first  be  given  to  the  fact  that  color  in  the  offspring  is  here  a  sex- 
limited  character,  the  males  being  dark,  the  females  light  in  color.  There  is  one 
apparent  exception  for  each  sex.    The  female  that  was  not  of  light  color  was  "dark 

=^  For  treatment  of  several  related  topics  see  "The  Reproductive  Cycle,"  Vol.  Ill  of  these  works. 
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with  patches  of  pure  white,"  and  was  so  remarkable  as  to  be  separately  described 
later.  The  male  listed  as  "  to  be  of  light  color  "  died  at  6  days,  and  it  seems  possible 
that  this  early  prognosis  of  color  was  wrong.  At  any  rate,  the  author  later  records 
(R  16)  this  cross  as  exhibiting  sex-limited  inheritance.  It  may  be  pointed  out  that 
this  type  of  heredity  in  a  cross  between  species  of  diEeront  families  has  not  hitherto 
been  reported.  The  two  parents  are  shown  in  pi.  3;  a  darker  male  hybrid  and 
one  of  the  light  females  from  this  pair  are  also  shown  in  the  same  plate. 

The  data  (fully  given  in  table  15)  show  that  from  this  cross  all  of  the  18  eggs 
of  the  first  year  were  hatched — a  very  remarkable  result  in  the  light  of  what  has 
been  seen  of  the  results  of  pure  individuals  of  Columba  crossed  with  pure  individuals 
of  Turtur.  We  meet  here,  too,  the  further  interesting  fact  that  though  all  of  the 
eggs  are  capable  of  hatching,  the  term  of  life  of  the  young  is  limited  to  quite  the 
same  period  as  were  the  offspring  of  pure  Columba  x  pure  Turtur  (see  tables  1,  2 
and  3).  This  period  for  11  young  of  the  first  year  was  1  to  22  days  after  hatching, 
and  the  6  hatches  of  the  following  year  all  fell  within  this  same  period.  The  life- 
term  of  birds  from  eggs  laid  in  May  of  the  first  year  forms  a  notable  exception; 
6  birds  from  the  6  eggs  of  this  period  produced  birds  that  lived  from  several  months 
to  more  than  3  years,  and  1  male  from  this  group  is  still  alive  at  nearly  7  years. 
Immediately  following  this  group,  1  young  lived  64  days,  and  then  the  term  of 
life  again  fell  to  a  few  days. 

The  abnormalities  met  with  in  those  earlier  (pure  Columba  x  pure  Turtur) 
crosses,  moreover,  promptly  reappear  in  this  record.  There  are  three  or  probably 
four  groups  of  such  abnormalities.  The  first  of  these  is  the  already  familiar 
abnormal  legs,  these  being  short  and  directed  backward  in  one  individual.  This 
bird  came  from  the  eleventh  egg  of  the  season,  July  1;  its  clutch-mate  sister  of 
July  3  was  also  abnormal  in  that  she  bore  only  10  rectrices  (tail  feathers),  instead 
of  the  normal  12.  This  latter  deficiency  is  shown  in  3  other  sisters,  or  in  4  of  a 
total  of  5  females  which  lived  long  enough  to  permit  an  examination  of  this  portion 
of  the  plumage;  and  it  is  not  without  interest  and  significance  to  note  that  the 
reduction  of  these  rectrices  is  fjuantitatively  expressed,  in  order,  by  the  numbers: 
11,  10,  10,  9.  And  that  this  series  (9  represents  primaries  not  rectrices)  runs  from 
early  in  the  season  to  later  in  the  season,  and  thus  corresi:)onds  also  to  the  sliding 
scale  of  longevity  already  noted.  Moreover,  all  of  the  males  and  the  earliest  female 
of  this  series  have  the  normal  number — 12  tail  feathers. 

The  third  abnormality  or  group  of  abnormalities  was  borne  by  a  bird  hatched 
from  the  sixteenth  egg  of  the  season  (August  22)  and  the  second  of  the  clutch. 
It  had  much  "white"  scattered  over  the  body  (see  footnote  to  table  15),  and  there 
"was  nothing  in  the  ancestry  to  explain  these  flocks  and  patches  of  white."  As  a 
further  expression  of  weakness  this  bird  had  only  9  primaries.  It  is  probable  that 
the  second  egg  of  the  following  clutch — the  very  last  of  the  season — produced  also 
a  bird  with  abnormal  plumage;  its  "down"  was  recorded  as  "almost  whitish," 
but  it  died  before  anything  further  could  be  learned  of  it. 

In  several  instances  we  shall  again  see  the  same  thing  that  is  evident  here, 
namely,  that  deviations  from  the  type  present  themselves  most  frequently  in 
individuals  hatched  from  "weakened"  germs.  Among  the  pigeons  the  factors 
producing  these  weakened  germs  are  at  least  partially  known,  and  a  considerable 
part  of  the  effort  of  this  volume  aims  at  the  presentation  of  this  information. 
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A.  Adult  male  owl-homer  hybrid  No.  2  (to  tlie 

orientalis  hybrid  No.  8  (to  the  right).     X0.3. 

B.  Hybrid  male  (C  2)  from  owl-homer  hybrid  X  T.  turtur  X  T.  orientalis  hybrid.     Hatched 

May  3,  1908;  photographed  at  6  months.  X  0.4.  Color  gray-reddish  on 
secondaries  and  long  coverts.  The  medium  coverts  have  marks  of  a  bar.  This 
is  one  of  the  larger  hybrids. 

C.  Hybrid  female  {E  1)  from  owl  x  homer  hybrid  X  T.  turtur  x  T  orientalis  hybrid,  May 

28,1908.  Photographed  at  5}^  months.  X0.35.  Color  light-gray;  central  marks 
of  feathers  weak.     Chequering  present,  but  weak,  on  the  long  coverts. 
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Enough  is  known  of  the  history,  nature,  and  causation  of  these  deviations  or 
"mutations,"  some  of  which  have  been  shown  to  "breed  true,"  to  enable  one 
to  predict  that  they  will  arise  only  or  almost  exclusively  from  such  weakened  germs. 

FERTILITY  AND  LONGEVITY  IN  PURE-BRED  JAPANESE  TURTLE-DOVES. 

It  remains  to  indicate  the  normal  percentage  of  fertile  eggs  produced  by  T. 
orientalis  when  pairs  of  individuals  of  this  S]3ecies  are  mated  together,  and  further, 
to  supply  data  upon  the  sex  and  longevity  of  the  offspring  of  these  matings  for 
comparison  with  the  very  limited  life-terms  noted  particularly  in  crosses  of  this 
species  with  a  distantly  related  one. 

The  presentation  of  the  data  in  a  complete  and  tabulated  form  will,  moreover, 
serve  two  other  necessary  objects.  First,  these  tables  assist,  as  do  others  of  this 
book,  in  a  demonstration  of  the  relation  that  exists  between  season  of  hatching 
and  of  longevity  of  the  offspring,  and  the  further  facts  of  individual  differences  in 
the  capacity  of  parents,  due  to  age,  health,  overwork,  etc.,  to  produce  strong  germs. 
In  the  second  place,  manj^  of  the  young  whose  origin  is  given  in  these  tables  are 
later  studied  extensively  as  parents;  the  all-important  features  of  the  germinal 
foundations  from  which  they  grew  can  be  shown  adequately,  owing  to  the  asso- 
ciations just  noted,  only  by  means  of  such  tabulations.  This  holds  especially  true 
of  the  "mutations"  which  appear  at  the  extreme  end  of  the  record;  and  these 
"mutations"  become  the  subject-matter  of  the  succeeding  chapter. 

The  one  breeding  record  available  for  T.  turtiir  is  presented  at  this  point.  It 
much  resembles  the  records  for  orientalis  which  are  to  follow.  Table  16  shows  that 
of  9  eggs  tested,  8  were  hatched;  there  is  no  definite  record  for  the  other  one.  The 
shortest  life-term  is  4  months,  and  one  of  the  young  was  alive  and  breeding  at 
51  months.  The  two  longest-hved  birds  were  from  the  second  clutch  of  the  season; 
the  egg  that  probably  failed  to  hatch,  and  the  bird  of  shortest  life-term,  were  from 
the  last  (fifth)  clutch  of  the  year,  laid  July  26-28;  3  males  and  4  females  are  known 
from  this  family. 

Especially  complete  records  are  available  for  the  results  of  4  of  5  matings  in 
pure  Japanese  turtle-doves.''  From  pair  1  there  were  21  tests,  and,  as  is  shown  in 
table  17,  all  were  hatched;  2  eggs,  the  first  pair  of  the  second  season,  were  poorly 
incubated,  but  both  developed  to  hatching.  Here  again  the  young  of  longest 
life-term  arose  from  early  (not  the  "very  earliest")  eggs  of  the  season;  the  birds 
from  the  last  eggs  died  youngest.  Neither  the  question  of  age  nor  of  possible 
relationship  of  the  two  birds  of  pair  1  can  be  definitely  answered;  they  were  im- 
ported together  and  their  short-lived  offspring  may  be  inbreds.  That  the  term  of 
life  of  their  off  .spring  is  too  short — is  indeed  a  "time  fuse"  set  at  about  3  months — 
is  apparent.  The  death  of  both  the  parents  early  in  1906  and  the  lameness  of  the 
sire  indicate  weakness  and  possibly  old  age  as  contributory  causes  of  their  weakened 
germs.    4  males  and  4  females  are  known  from  this  family. 

The  data  for  pair  2  are  very  incomplete  (table  18).  Eggs  were  obtained  only 
from  an  unfavorable  season  of  the  year.  The  parents  were  imported  together  and 
may  have  been  related.  They  were  overworked.  0  of  their  11  eggs  were  deserted, 
for  1  there  is  no  record;  probably  3  eggs  produced  embryos  and  1  showed  no 
development.    Both  parents  died  soon  after  these  eggs  were  produced. 

5  Matings  involving  inbreeding  of  Japanese  turtles  are  specially  considered  in  the  next  chapter. 
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The  parents  of  pair  3  were  certainly  not  closely  related,  probably  not  related 
at  all.  They  were  both  long-lived,  but  the  female  of  this  pair  died  a  few  months 
after  the  close  of  the  season  recorded  in  table  ISa.  They  were  not  overworked. 
6  of  their  7  eggs  hatched;  1  showed  no  development.  The  long-lived  offspring  were 
from  May  and  June.    The  first  egg  and  the  last  egg  hatched  the  shortest-lived  young. 

Pairs  4  and  5  were  most  adequately  tested  and  are  the  matings  of  greatest 
interest.  The  same  female  was  used  in  the  two  matings;  the  members  of  pair  4 
were  probably  not  related;  in  pair  5  the  female  of  the  former  pair  was  mated  with 
her  son.  This  record  covers  a  period  of  8  years.  A  juvenal  male  offspring  {o6) 
from  pair  4,  from  the  third  year  of  this  mating,  is  shown  in  pi.  2.  The  most  im- 
portant feature  of  these  two  matings  is  the  appearance  of  three  "mutations"  at 
the  close  of  the  period,  when  the  dam  was  at  least  12  to  14  years  old  and  when 
inbred  to  her  son.  The  distribution  of  sex,  longevity,  and  fertilitj',  as  displayed 
in  table  19,  is  also  of  much  interest. 

In  a  closer  examination  of  these  two  matings  we  note : 

(1)  Two  sexes  arose  from  the  same  clutch  in  14  cases;  in  10  of  these  the  first 
egg  produced  a  male,  in  4  cases  the  first  hatched  a  female. 

(2)  In  9  of  these  same  cases  the  bird  from  the  first  egg  lived  longer  than  its 
clutch-mate  from  the  second  egg;  in  4  cases  less  long;  in  1  this  is  unknown. 

(3)  Of  the  9  long-lived  birds.  7  are  males,  2  are  females;  of  the  4  short-lived 
birds  from  the  first  egg  2  are  females. 

(4)  Two  females  hatched  from  mdividual  clutches  in  4  cases;  in  two  of  these 
the  bird  from  the  first  of  the  clutch  lived  much  the  longer. 

(5)  Of  7  such  pairs  of  males  the  birds  from  the  first  egg  Hved  longer  in  5  cases. 
Birds  from  the  first  egg  therefore  hved  longer  than  their  mates  in  16  such  cases, 
died  earlier  in  8.  at  the  same  time  in  2;  the  data  are  insufficient  in  5  cases. 

{&)  A  tabulated  summary  of  the  longevity  of  offspring,  fertility,  and  the  sex- 
ratio  corresponding  to  each  of  the  7  years  this  female  (of  pairs  4  and  5)  was  mated, 
is  as  follows: 

Average  age  (14)  yg.  of  1903  =  42+  mo.;"  eggs  unhatched=0    (in  19):  Scf ;  5  9 

"    (12)   "     "1904=23+      ••         "  "  =1    (in  16) ;  Tcf ;  6  9 

"      (9)   "     "1905=18+      "         "  "  =2?  (in  14);  4(^:4  9 

"      (S)   "     "1906=24+ =1    (inl2);  5o';49 

"      (S)   "     "1907=18+ =?    (inl4);  4<f;49 

Inactive  190S;  mated  with  son,  1909-10. 

Average  age    (2)  yg.  of  1909=    Si   mo.;    eggs  unhatched  =  1    (in    4);   lcf:291     .. 

>o     mutations 
"      (G)   "     "  1910=26+      "         "  "  =2    (in    S):  2d';  39/ 

The  longest  term  of  life  (1903)  coincides  with  the  highest  proportion  of  males 
and  with  the  highest  fertihty;  the  very  shortest  term  of  fife  (1909)  coincides  with 
the  maximum  of  infertility,  the  highest  proportion  of  females,  with  very  old  age 
of  the  mother,  and  to  inbreeding  with  an  immature  son.    . 

(7)  White  color  "  mutations ''  occur  only  at  the  end  of  the  series,  when  the  female 
parent  is  quite  old  (12  to  14  years  in  captivity),  when  fertihty  is  lowest,  when  the  pro- 
portion of  females  is  highest,  when  longevity  is  reduced,  and  when  inbred  to  her  son. 

The  question  of  the  nature  and  breeding  value  of  the  color  "mutations"  which 
appear  in  this  record,  and  of  the  effect  of  inbreeding  of  Japanese  turtles,  on  the 
fertihty,  sex,  longevity,  and  the  general  topic  on  "strength  of  germs,"  will  be 
considered  in  the  next  chapter. 

'  In  these  series  which  include  one  or  more  birds  alive  at  the  time  of  writing,  a  plus  sign  (+)  is  added  to  the  average 
aee  (in  months). 
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Table  1. 
Pair  1. 

d*  C.  admista  (Z) ;  1894  or  1895  (?):  escaped  '  12/22/00;  6  +  yr. 

9  T.  orientalis  (1);  imported  1897  (?);  dead  '  3/1/98;  ?  yr. 

A.  8/4/97 relieved;  -  abnormal  legs dead  8/24/97 20  da.' 

A  1.  9/C hatched dead  (trip).  9/29/97 23  da. 

A  2.  9/8 hatched;  light  gray dead  10/6/97 28  da. 

B  1.  10/G;  no  development. 

B  2.  10/8;  developed  14  to  1.5  day  embrj-o. 

C  2.  10/23;  developed  to  hatching;  failed;  legs  rudimentary,  ete.^ 

C  2.  10/25;  hatched  right  leg  imperfect;  killed. 

cfDl.  11/5 hatched  (like  sire  +  refi) dead  12  7'97  32  da. 

D  2.  1 1/7 ;  no  development. 

E  1.  11/16;  no  development. 

E2.  11/18 hatched dead  (care?)  12  17 '97 30  da. 

F  1.  12/18;  no  development. 

cT  F  2.  12/20 hatched;  infertile* alive  1/29  00 2  +  yr. 

G  1.  1/12/98 hatched dead  (care?)  1/29/98 17  da. 

G  2.  1/14/98;  nearly  fully  developed;  failed. 

cfHl.  2/1 hatched dead  11/15/07 9  vr.  10  mo. 

H  2.  2/3;  disturbed.  "        (F  29) 

'  In  this,  and  in  most  of  the  numerous  succeeding  tables  of  this  volume,  the  age  and  length  of  life  of  both  parents  and 
offspring  are  included  in  the  tables.  -K  bird  used  as  a  parent  has  the  date  of  hatching  placed  immediatelj-  after  its  name  and 
number;  the  date  of  its  death  follows,  and  the  length  of  its  life-term  is  placed  to  the  extreme  right  of  the  table.  The  date 
of  the  death  of  the  various  offspring  of  the  record  and  the  length  of  their  life-terms  are  arranged  in  columns  beneath  the 
equivalent  data  for  the  parents. — Editor. 

^  That  is,  egg  was  opened  by  the  observer  at  or  after  the  time  to  hatch. — Editor. 

'  The  age  is  usually  reckoned  from  time  the  egg  is  laid ;  this  bird  marked  "20  da.,"  lived  but  4  days  after  hatching. — Ed. 

*  "Only  two  front  toes,  and  the  right  nostril  also  abnormal." 

^  "Head  speckled  with  white,  elsewhere  much  white." 

T.\BLE  2. 
Pair  3. 
cf  C.  tabeUaria  (1903) ;  killed  9/15/05;  2  +  yr. 
9  T.  orientalis  (12) ;  5/26/03;  dead  6/17/05;  2  yr.,  21  da. 

A  1.  4/10/04 hatched dead  5/6/04  (bad  food?) 26  da 

A  2.  4/12/04 hatched dead  5/7/04  (bad  food?) 25  da. 

cfB  1.  4/19 1 hatched,  no  other  record (?1  month  to  4  years  ?) 

B  2.  4/21 ;  failed  to  hatch,  possibly  neglect  or  cold. 

C  1.  4/30;  no  development,  possibly  cold.  D  1.  5  9;  developed,  not  hatched;  possibly  injured. 

C  2.  5/2;  no  development,  possibly  cold.  D  2.  5  11;  developed,  not  hatched;  possibly  injured. 

E  1.  5/28 2 hatched,  no  other  record. 

E  2.  5/30;  hatched  late,  failed  to  compete  for  food;  killed  6/25/04. 
F  1.  6/12;  no  development. 

9  F  2.  6/14 3 dead  5/29/09 4  yrs.,  11  mo.,  12  da. 

Gl.  7/14 hatched dead  8/4/04  (food?) 21  da. 

G  2.  7/16 hatched,  deformed  legs;  8/3/04  (killed) 18-)-  da. 


H  1.  9/2 hatched dead  10/2/04  (food?) 

H2.  9/4 hatched dead  10/9/04  "  no  clear  reason ' 


K  1.  4/14;  deserted. 
K  2.  4/16;  deserted. 

J  1.  3/24\^      A       ^       A         y    i  A  LI-  4/23;  developed,  deserted. 

J  2.  3/26/°°"'  developed,  neglected.  ^  2.  4/25!  develop,  deserted. 

M  1.  S/ielone,  probably  M  1,  hatched  "strong  bird"  died  6/16/05   30  da. 

M  2.  5/18/other  egg  did  not  hatch. 


9  T.  orientalis  (31);  7/9  04;  3  21  06;  given  to  above  c?  June  19,  1905. 

N  1.  8/15/05 hatched dead  9 '24  05 1  mo.,  9  da. 

(F  22,  A  10) 
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Table  3. 
Pair  J,. 
cf  C.  tabellaria  (2);  (stray  bird,  1903?):  no  record  of  death. 
9  T.  orientalis  (29);  ancestry  unknown;  (not  "29,  young  of  1  X  1  ");  date  of  death  not  known. 

A  1.  5/29/05 hatched died  very  young (?)  20  da. 

K  2.  5/31/05;  no  development. 

B  1.  6/13 hatched died  at  7-14  days deformed,  asymmetry.  (?)  2G  da. 

B  2.  6/15 hatched died  at  7-14  days (?)  26  da. 

Cf  C  1.  7/14 4  R dead  2/1/11-11/3/14 6+   yrs. 

(fC2.  7/16 4L dead  4/18/08 2  yr.,  9  mo. 

Dl.  8/15 5 dead  11/11/07 2  yrs.  3  mo. 

D  2.  8/17;  no  development. 

E  1.   10/10. 6 no  later  record;  probably  short-lived  ,  .    .  ?  2  mo.  to  1  yr. 

E  2.   10/12;  nearly  hatched. 

F  1.  3/2/06;  deserted.  G  1.  3/24;  tliin-shelled,  broken. 

F  2.  3/4/06;  deserted.  G  2.  3/26;  thin-shelled,  broken. 

HI.  4/4 7 dead  2/5/08 1  yr.,  10  mo. 

H  2.  4/6;  developed  a  little. 
I.      5/3;  developed,  deserted. 
J  1.  5/26;  no  record;  almost  certainly  not  hatched. 

J  2.  5/28 8 7/29/06 2  mo. 

K  1.  6/16;  failed  to  hatch. 
K  2.  6/18;  failed  to  hatch. 

(Birds  idle  during  this  period  at  Woods  Hole.) 

C?L1.  9/16 9 12/27/09 3  yr.,  3i  mo. 

L2.  9/18;  stunted  legs lO/ll/OO I    mo.    (F  22) 

Table  4. 
Pair  ,;. 
cf  C.  affinis  •  domestica  (3) ;  about  3   1   97;  killid  9/26/97. 
9  T.  orientalis  (2);  imported  5,  24   97;  dead   11    17/12;  15-f-  yrs. 

cfA  1.  8/18/97 ■ hatched  1  one,  called  A  1,  ferlile;  accident  4/30/02  56-)-  mo. 

d'A  2.  8/20/97 hatched /one  died  2/28/98 6  mo.,  10  da. 

?  9  B  1.  8/27 killed  Jan.  1899  (legs  deformed;  ovary  very  rudimentary) 17-|-  mo. 

B  2.  8/29 hatched,  legs  deformed dead  9/26/97 29  da. 

C  1.  9/6;  hatched,  starved.  D.  9/17/97;  some  development,  broken. 

C  2.  9/8;  hatched,  starved. 

(See  pi.  35  for  the  appearance  of  these  hybrids.) 
Pair  6. 
(^  C.  tabellaria  (1)  "At  least  two  years  old  when  obtained  2/?/97";  put  here  10/17/97;  removed  1/16/98;  killed  ll/?/02. 
A  1.   10/17/97;  no  development;  incubation  bad. 
A  2.   10/19/97;  no  development;  incubation  bad. 
B  1.   11/9;  hatched;  no  later  record. 
B  2.   11/11;  pricked  shell,  failed;  probably  an  abnormal  embryo. 

d'C  1.  11/21 hatched escaped  5/25/98 7-f- mo. 

C  2.   11/23 hatched,  deformed  legs dead  12/10/97 17  da. 

D  1.  12/4;  no  development. 
?D  2.   12/6 hatched;  copulated  1898,  built  nests,  but  no  eggs  (apparently  functioned  as  a  9   when 


ted  with  i 


E  1.  12/16;  no  development. 
E  2.  12/18;  no  development. 
F  1.  12/30;  no  development. 
F  2.  1/1/98;  no  development. 
G  1.  1/8;  broken. 
G  2.  1/10;  no  development. 


A  1.  1/23/98;  thin  shell,  broken 
A  2.  1/25/98;  thin  shell,  broken 
B  1.  2/1' 
B2.  2/3 


Pair  7. 
d'  Common  dove  (2);  age  unknown,  given  1/18/9S. 


incubation  imperfect;  one  egg  developed  but  did' 


'  White  fantail  in  the  ancestry  of  this  bird. 

*  "Female  No.  2  deserted  all  eggs  given  to  replace  clutches  C  to  C'  inclusive.  Since  the  male  nested  faithfully  it  i 
that  these  latter  eggs  did  not  have  ade(iuate  opportunity  to  bi-  fertilized."  .No  further  record  of  any  matings,  or  eggs, 
bird  (  9  2)  until  1900.— Editor. 
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Table  5. 

Pair  S. 
cf  Common  pigeon  (R  1)  (gray  w.  dark  bars);  8/12/99-7/15/02;  25  mo.  (admista?). 
9  T.  orientalis  (2);  imported  5/24/97;  11/7/12;  15  +  yrs. 


Fl. 


3/29/00;  no  development. 
3/31/00;  hatched;  died  at 
4/8;  no  development. 
5/27;  no  development. 

5/29 

6/15;  no  development. 

6/17 

7/10;  no  development. 
7/12;  no  development. 


C  1.  4/19;  failed  to  hatch. 
C2.  4/21;  thin  shell,  broke 


2/00. 


.5/20/02 23  : 

J  1.  5/20/01;  no  development. 
J  2.  5/22/01 ;  no  development. 


K  1.  6/15;  no  development. 
K  2.  6/17;  no  development. 


no  development, 
no  develojjmeut. 

no  development.'  L  1.  7/6;  8  to  10  day  embryo. ^ 

hatched;  "died  young."  cf  L  2.  7/8;  hatched;  escaped  2/28/02. 

'  Old  birds  separated  from  Sept.  1900  till  May  15,  1901. 

-  In  1902  female  T.  orientalis  (2)  refused  to  mate  with  male  T.  orientalis  (2). 


T.\BLE 


d"  C.  affinis  dom.  X  orient.  (A  1);     8/19/97;  accident  4/30/02;  50+  mo. 
9  Common  pigeon  (black). 
The  father  of  the  bird  here  used  as  sire  was  partly  white  fantail. 

The  sire  of  this  female  is  also  the  sire  of  her  mate  (A  1);  i.e.,  these  two  birds  probably  half  brothf 
female  had  laid  8  other  eggs  during  the  season  before  the  following: 


9C  1.  8/6/99;  hatched;  white. 

C  2.  8/8/99;  no  development. 

D  1.  8/23;  opened  prematurely;  live  embr.vo. 

D  2.  8/25;  no  development. 

E  1.  9/7;  developed  about  7  days. 
c^E  2.  9/9;  like  C.  livia:  i  "fell  dead  suddenly"  4/14/01. 

F  1.  10/23;  no  development. 

F  2.  10/25;  no  development. 


G  1.   11/10;  some  development. 
G  2.   11/12;  no  development  Oi 
ment. 

HI.  12/25;   dead   1/18/00;    "c 

cared  for." 
H  2.  12/27;  no  development. 


develop- 
sex;   well 


'29/00;  hatched;  black. 
'31/00;  chequered;  trace  red. 


me  development. 
)  development. 


R  1.  8/16;  no  development. 
<fR2.  8/18;   hatched,    white;   accident,    5/24/01,    "a   fine 
bird  and  probably  fertile." 

S  1.  9/30;  hatched;  dead  at  9  days  (exposure?) 
S2.   10/1;  hatched;  black,  dead  12/20/00. 

Copulation  prevented  2  to  4  days  before 
laying  T  1  and  T  2. 


T  1.  9/30  1 
T2.   10/2; 


I  development. 
3  development. 


K  1.  3/30;  dead  17  day  embryo. 
K  2.  4/1;  no  development. 
L  1.  4/12;  some  development. 
L  2.  4/14;  no  development. 
M  1.  4/30;  dead  17  day  embryo. 
M  2.  5/2;  helped  from  shell;  complexion 

2  days. 
N  1.  6/1;  no  development. 
N  2.  6/3;  some  development. 
cfO  1.  6/18;  hatched;  dead  7/21/00.= 
£^0  2.  6/20;  hatched;  dead  9/1/00  (canker):  "testicle  very 

small." 
9P  1.  7/20;  hatched;  "color  of  sire;"  dead  U/S/00;  green 
discharge. 
P  2.  7/22;  no  development. 
Q  1.    8/3;  hatched;  dead  at  6  days. 
Q  2.    8/5;  7  to  10  day  embryo. 

'  "Color  of  this  bird,  when  adult,  is  a  chequered  ground  gray,  with  spots  black,  closely  like  C.  livia  but  plainly  shading 
towards  the  condition  of  spots  in  the  male  grandparent.    Cooing  like  that  of  common  pigeon,  but  not  so  loud.     Delivery 

and  quality  of  voice  were  quite  like  the  common  pigeon Too,  the  bird  showed  in  its  attitudes  and  behavior  some 

slight  and  hard-to-describe  differences.    The  testes  were  enormous  in  size,  6/8  inches  long  by  5/16  inch  in  shortest  diameter." 

*  "O  1  died  July  21,  age  two  weeks;  short  and  somewhat  irregular  breathing  noticed  2  or  3  days  before  death;  bird  was 

large  and  apparently  healthy;  do  not  know  what  the  trouble  was;  perhaps  some  organic  weakness  of  its  hybrid  constitution." 


10/23;  hatched;  dead  at  27  days  (overfeeding?). 
10/25;  hatched;  color  leaden  gray,  like  C.  a-iias. 

11/27;  no  development. 

11/29;  "developed  fully;  why  it  did  not  hatch  I 
am  unable  to  say.  I  opened  it  two  days 
after  it  was  due  and  found  the  bird  dead 
but  fully  ready  to  hatch,  the  yolk  having 
been  almost  wholly  taken  up.  The  sire 
now  given  to  a  chequered  rock-dove  that 
has  not  been  mated  for  two  years  (since 
she  came  from  England)."     (F  26) 

This  mating  is  given  in  the  next  part  of 
this  table. 
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Table  6  (conlimied). 

J  Affinis  dom.  X  orient,   hyb.  (A  1)  (con.);  killed  4/30/02. 

9  C.  affinis  (chequered);   here  till  1/22/01.    (This  9  suddenly  unable  to  fly  after  laying  egg  B  1) 
A  1.  12/31/00;  no  development.                                                        C  1.  2/19;  no  development. 
A  2.  1/2/01;  no  development.                                                            C  2.  2/21;  no  development. 
Bl.  1/lS/Ol;  thin  shell.                                                                      D.  4/1 ;  no  record. 
B  2.  1/20/01;  thin  shell.  


9  Common  pigeon  (black)  reunited  with  this  cT  (see  record  for  1900,  above)  4/ 10/01. 
W  1.  4/14;  no  development.  BB  1.  9/12/02;  thin  shell. 

W  2.  4/15;  no  development.  BB  2.  9/14/02;  no  development. 

X  1.  5/1:7  to  10  day  embryo.  ^C  1.  1/14/03;  no  development. 

d'X  2.  5/3;  matured;  "black  like  mother."  ^C  2.  1/16/03;  no  development. 

,^,    „,.  J       ,  ^  DD  1.  2/17;  no  development. 

\  1.6/1;  no  deve  opment.  ^^  2    2/19;  no  development. 

Y  2.  6/3;  no  development.  ' 

EE  1.  3/15;  12  to  14  day  embryo. 
Z  1.  7/1;  developed  several  days.  EE  2.  3/17;  two-thirds  size  first  egg;     prob.  no  develop- 

Z  2.  7/3;  no  development.  ment. 

4/20;  prob.  no  development. 

4/22;  prob.  no  development.  (F  26,  A  13) 


/27 
/29 

no  development. 

dead  3/24/03;  blackish 

FFl. 
FF2. 

"Thisf 

emale  had  a  very 

rudim 

Table  7. 

Pair  1 

cfT. 

turtur  ( 

9);   7/1/1903;  9/ 

22/05 

A  1.  5/1/04;  broken. 

A  2.  5/3/04;  broken. 

9B  1.  5/11 1 cold 5/9/05 1  yr. 

9B2.  5/13 2 3/31/07 2  yr.  10  mo.  18  da. 

9  C  1.  5/25 3 5/23/05 1  yr. 

C2.  5/27 accident 6/12/04. 

cfD  1.  6/4 4 2/27/08 3  yr.  8  mo.  8  da. 

cf  D  2.  0/6 5 alive 8/1/14 10+  yr. 

E  1.  6/21 lice-killed 7/20/04. 

E  2.  6/23 lice-killed 7/19/04. 

9F1.  7/25       6 10/10/07 3  yr.  2  mo.  15  da. 

crF2.  7/27 7 cold 4/25/05 9 mo. 

9  G  1.  4/2/05 8 (see  pi.  3) 5/13/10 5  yr.  1  mo.  11  da. 

9G2.  4/4/05 9 11/18/07 2yr.  7mo.  14  da. 

HI.  4/11;  broken. 

H  2.  4/13?;  broken. 

9  11.  4/19 10 6/25/08 3  yr.  2  mo.  6  da. 

12.  4/21;  broken. 

J  1 ,  4/29 11 8/4/05 3  mo.  6  da. 

9  J  2.  5/1 12 4/5/06 11  mo.  6  da. 

K  1.  5/19;  deserted. 

K  2.  5/21 ;  deserted. 

LI.  6/6 13 killed 6/27/05. 

L  2.  6/8;  no  record. 

(fM  1.  6/21 14 1/25/06 7  mo. 

d'M2.  6/23 15 4/14/07 1  yr.  9  mo.  21  da, 

ci^N  1.  7/29 16 9/20/05 1  mo,  21  da. 

9N2.  7/31 17 9/26/05 1  mo.  29  da.   (F  8,  A  10) 

Tadle  7a. 
Pair  la. 
c?  T.  turtur  1908  (?);  exact  date  of  birth  and  death  unknown. 
9  T.  orientalis  (11);  (same  9  as  in  pair  1  above). 

9  A  1.  6/20/09 18 9/5/09 2  mo.  15  da. 

9  A  2.  6/22/09 19 9/2/09 2  mo.  10  da. 

9  B  1.  7/10 20 10/28/09 3  mo,  18  da, 

B  2.  7/12 21 11/25/09 4  mo,  13  da. 

9  C  1.  7/19 22 12/30/10 1  yr.  5  mo.  U  da. 

C  2.  7/21 23;  starved. 


(F8) 
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Table  7a  {coniinucd) . 
D  1.  4/5/10;  no  record.'  F  1.  5/24/10;  no  record. 

D  2.  4/7/10;  no  record.  F  2.  5/26/10;  no  record. 

E  1.  5/19;  no  record.  G  1.  6/8;  no  record. 

E  2.  5/21;  no  record  G  2.  6/10;  no  record. 

cf  H  1.  6/19 24 2/10/11 7  mo.  21  da. 

H  2.  6/21 25 hatched;  no  later  record. 

9  II.  7/28 26 12/21/10 4  mo.  23  da. 

12.  7/30 27 died  bet.  2/15/11-11/4/13. 

J  1.  9/S;  no  development.- 
J  2.  9/10;  no  development. 

'  It  seems  probable,  in  view  of  the  statement  in  note  2  below,  and  in  the  complete  ab.scnce  of  record,  that  these  eggs 
were  not  tested  for  fertility. — Editor. 

=  "Note  that  this  failure  to  develop  must  be  attributed  to  infertility  of  the  male  or  female  or  both; and  that  fertility 
usually  reaches  a  full  halt  in  or  by  the  end  of  August.  The  last  fertile  eggs  were  laid  July  28  and  30,  and  the  young  were 
raised  and  so  far  doing  well." 

Table  8. 
Pair  2. 
cf  T.  orientalis  (10);  4/6/03;  10/10/07;  4  yr.  6  mo.  4  da. 
9  T.  turtur  (2);   11/21/05;  more  than  2  yrs. 
(Together  1904  without  mating). 
A  1.  4/9/05;  deserted. 
A  2.  4/11/05;  deserted. 

B  1.  4/20;  no  record.  D  1.  5/14;  broken. 

B  2.  4/22;  no  record.  D  2.  5/16;  broken. 

C  1.  5/1;  killed.  E  1.  5/23;  deserted. 

C  2.  5/3;  killed.  E  2.  5/25;  deserted. 

F  1.  6/10 1 certainly  dead  before  2/15/11 (?)  3+  yr. 

cJ'F2.  6/12 2 10/16/07 2  yr.  4  mo.  4  da. 

G  1.  7/14 3 certainly  dead  before  2/15/11 (?)  3  yr. 

G  2.  7/16 4 certainly  dead  before  2/ 15/ 11 (?)  3  yr. 

cfHl     8/26  5 11/19/07 2  yr.  2  mo.  24  da. 

9  H2.    8/28.  ...    : .  . .  .6 10/4/07 2  yr.  1  mo.  7  da. 

Table  9. 

Pair  3. 

J  T.  orientalis  (78);  4/19/07;  10/26/10;  3  yr.  6  mo.  7  da. 

9  T.  turtur  (1);  imported  1902-3;  lived  more  than  6  yrs. 

cf  A  1.  7/12/08 7 certainly  more  than  2|  yrs.  and  certainly  less  than  5^  yrs. 

A  2.  7/14/08 8 probably  1  or  2  years  and  certainly  less  than  2^  years. 

9B1.  7/29 9 S/13/10 2  yr.  1  mo.  15  da. 

cTB  2.  7/31 10 6/30/11 2  yr.  11  mo.  (F  11) 

Table  10. 
Pair  4. 
cTT.  orientalis  (10);  4/6/03;   10/10/07;  4  yr.  6  mo.  4  da. 
9  T.  turtur  X  T.  orient.  (9);  4/4/05-11/18/07;  2  yr.  7  mo.  14  da. 
A  1.  5/1/06;  developed,  broken. 

9  A  2.  5/3/06 11/4/06 6  mo.  1  da. 

d'B  1.  5/9 gray  (see  description) S/15/06 3  mo.  6  da. 

B  2.  5/11 6/10/06 29  da. 

C  1.  5/18;  soft  shell,  deserted.  D  1.  6/7;  hatched,  no  record. 

C  2.  5/20;  soft  shell,  deserted.  D  2.  6/9;  hatched,  no  record. 

E  1.  3/15/07;  deserted,  hatched,  not  fed. 

E  2.  3/17/07;  deserted,  hatched,  dead  4/9/07 23  da. 

F  1.  3/23;  deserted,  hatched,  thrown  from  nest  4/9/07. 
F  2.  3/25;  deserted,  hatched,  not  fed,  died  4/8/07. 

9G1.  4/2 11/7/07 7  mo.  5  da. 

G2.  4/4;  did  not  hatch. 

d'Hl.  4/16 8/10/07 3  mo.  24  da. 

H  2.  4/18;  apparently  did  not  hatch. 

cf  I  1.  4/25 7/20/07 2  mo.  25  da. 

I  2.  4/27;  deserted;  no  development  (cold?) 

J  1.  5/11;  deserted,  no  development. 

J  2.  5/13;  deserted,  no  development.  (F  21) 
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Table  11. 

Pair  S. 

J  Turturxnrifnt.  (1).  brother;  (j/4/O4-2/27/0S;  3  yr.  S  mo,  7  rla. 

9  Turtur  X  orient.  (2);'sistor;  .5/1.3/04-3/31/07;  2  yr.  10  mo.  IS  d.i. 

A  1.  4/1/05;  some  development,  deserted.  C.      4/25;  some  development,  deserted. 

.\  2.  4/3/05;  some  development,  deserted. 

B.      4/16;  removed.  1)1.  5/3;  some  development,  deserted. 

I)  2.  .")  '5;  some  development,  deserted. 

F  t    5/oq'  H        -t    1 1""*'  hatclied,  died  10  days  later  (sour  crop) ;  other  some  development,  but  not  hatched. 

F  1.  6/6 dead  9/12/05 3  mo.  6  da. 

rf'F2.  6/8 dead  9/1/05 2  mo.  23  da. 

G  1 .  7/S dead  8/29/05 1  mo.  21  da. 

G  2.  7/10;  did  not  develop. 

9  HI.  7/19 dead  9/5/05 1  mo.  IG  da. 

9H2.  7/21 dead  9/4/05 1  mo.  13  da. 

I  1.  4/4/06;  no  record. 
9  12.  4/6/06 dead  9/20/06 5  mo.  23  da. 

J  1.  4/17;  no  record. 

.1  2.  4/19;  on  ground  broken. 
cfK  1.  4/25 dead  9/20/00 4  mo.  25  da. 

K  2.  4/27 ;  did  not  develop. 
9L  1.  5/4 9/28/OG 4  mo.  24  da. 

L  2.  5/6;  did  not  develop. 

9M.      6/2 dead  4/13/08 22  mo.  11  da. 

9  N  I.  7/5 dead  10/3/06 2  mo.  28  da. 

d'N2.  7/7 dead  10/18/06 3  mo.  11  da.   (F  18) 

Table  12. 

fair  G. 

(f  Orient.  X  turtur  (5);  8/26/05;  11/19/07;  2  yr.  2  mo.  24  da. 


9  Turtur  x  orient.  (6);  7/25/04;  10/10/07;  3  yr.  3+  mo. 
A  1.  5/23/06;  deserted.  B  1.  6/5;  deserted.  C  1.  6/20;  some  development;  deserted. 

A  2.  5/25/06;  deserted.  B  2.  6/7;  deserted.  C  2.  6/22;  some  development;  deserted. 


cTDl.  4/2/07 deserted 8/27/07 

D2.  4/4/07;  developed,  failed  to  hatch. 

E  1.  4/9;  deserted.  G  1.  5/9  or  5/10;  killed  (younjj)  by  sir 

E  2.  4/11;  deserted.  G  2.  5/11  or  5/12;  failed. 

F  1.  5/4;  deserted.  H  1.  5/23;  soft  shell,  broken. 

F  2.  5/6;  deserted.  H  2.  5/25;  soft  shell,  broken. 

Table  13. 
Pair  7. 

cT  T.  orient.  X  T.  turtur  (2);  6/12/05;  10/16/07;  2  yr.  4  mo.  4  da. 

9  T.  orient.  (11) ;  5/13/03;  12/7/10;  7  yr.  7+  mo. 
A  1.  4/30/06;  hatched;  died  at  2  or  3  days. 
A  2.  5/2/06;  did  not  develop. 

B  1.  5/11;  deserted.  D.      6/18/06;  dwarf  egg,  18.5  by  14.5  i 

B  2.  5/13;  deserted.  (this  period  at  Woods  Hole). 

C  1.  5/23;  no  results.  E  1.  8/5;  failed  to  hatch. 

C  2.  5/25;  no  results.  E  2.  8/7;  failed  to  hatch. 

F  1.  9/10 1/13/08 

F2.  9/12 11/16/06 


G  1.  3/30/07;  deserted,  hatched;  no  later  record;  probably  died  early. 

9G2.  4/1/07 deserted;  alive  8/ 1/14 7+ yr. 

(f  H  1.  4/13 deserted 7/22/07 3  mo.  9  d.a. 

H2.  4/15 deserted ,5/5/07 20  da. 

I  1.  4/26;  deserted,  after  a  week;  no  development. 
I  2.  4/28;  deserted,  after  a  week;  no  development. 
cf.Tl.  5/13 S/13/07 3  mo. 


J  2.  5/15;  no  development 

9  K.      6/2 hatched 2/8/08. 

9  LI.  7/2 hatched 12/8/07 

L  2.  hatched,  no  later  record;  probably  died  early. 
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Table  14. 
Pair  S. 


cT  Orient,  xturtur  (10):  7/31/08;  6/30/11;  2  yr.  11  mo. 

9  Orient.  X  turtur  (2)  X  orient.  (11)  (G  2);  4/1/07;  alive  8/1/14;  7+  yr. 

A  1.  4/22/09;  deserted,  no  development.  B  1.  5/13;  deserted,  egg  not  examined. 

A  2.  4/24/0!);  deserted,  no  development.  B  2.  5/15;  deserted,  egg  not  examined. 

C.  1.  5/25;  developed,  but  failed  to  hatch. 
cfC2.  5/27 8/24/09 2  mo.  27  da. 

D  1.  7/9;  not  fed;  died  early. 

D  2.  7/11;  did  not  develop. 
9  El.  7/25 S/lS/09 24  da. 

E  2.  7/27;  did  not  develop. 

F  1.  8/6 canker 9/4/09 28  da. 

F2.  8/8 canker 9/4/09 26  da. 

G  1.  No  record. 

G  2.  No  record. 

H.      7/1/10;  hatched;  no  later  record.  (F  12) 

T.^BLE  l.-). 
Pair  9. 
cf  Owl X  homer  hyb.  (2);  (July  1907);  sire  =  silver,  dam  =  thin  black  (see  pi.  3). 
9  Turtur  X  orient,  hyb.  (8);  (April  1905);  5/13/10;  color,  interm.  (see  pi.  3). 
9  A  1.  4/12/08;  hatched;  light;  dead  at  10  days  (canker). 
cT A  2.  4/14/08;  hatched;  dark;  dead  at  10  days. 

B  1.  4/22;  hatched;  dead  at  2  days. 

B  2.  4/24;  hatched;  dark;  dead  at  14  days. 

cfC  1.  5/1 hatched pale  dark alive  2/7/11 3+  yr. 

d'C2.  5/3 hatched dark alive  1/1/15 7+ yr.  (see  pi.  3) 

cfDl.  5/16 hatched dusky alive  11/17/08 6+    mo. 

9D2.  5/18 hatched lighter alive  11/17/OS 6+ mo. 

9E  1.  5/28 hatched lighter  (11  rectrices). .  .died  before  2/15/11 (see  pi.  3) 

9E2.  5/30 hatr-li.-d light  (10  rectrices) . .  .  .died  after  2/15/11 3+ yr. 

&V  1.  7/1;  hatched;  (killed  :il  :;  ,l,i,\,);  shnrt  Injs! ;  down  was  whitish  yellow. 

9  F  2.  7/3;  hatched;  pale  bl,,n.l--i:iy ;  drad  at  04  days;  only  10  tail  fcalkers. 

cTG  1.  7/19;  hatched;  to  be  dark;  dead  at  8  days. 

d'G2.  7/21;  hatched;  to  be  light;  dead  at  6  days. 

(j'H  1.  8/20;  hatched;  dark;  dead  at  22  days  (exposure?). 

9  H2.  8/22;  hatched;  dark; '  dead  at  19  days. 

cf  I  1.  9/3;  hatched;  down  pale  yellow;  dead  at  1  day  (accident?). 

cf'  I  2.  9/5;  hatched;  (exposed);  "down  almost  whitish;"  probably  died  very  early. 

Birds  separated  12/1/08  to  2/3/09. 
J  1.  2/13/09;  hatched;  down  pale  yellow;  dead  at  3  days  (overfed?). 
J  2.  2/15/09;  hatched;  darker  than  J  1;  dead  at  7  days  (deserted). 

L  1.  3/28;  hatched;  not  fed. 


Kl. 
K2. 

3/12 
3/14 

lone  pricked  shell; 
/     (poor  incubatio 

othe 
n). 

development 

Ml 
9M2 

.4/7; 
.4/9; 

did  not  develop, 
hatched:  light;  de 

ad  at 

10  da: 

v-s. 

Nl. 
N2. 

5/6; 
5/8; 

no  development, 
hatched,  overfed,  i 

dead 

at  few 

days. 

Ol. 
0  2. 

6/1; 
6/3; 

did  not  hatch. 

hatched  (overfed?),  dead  at  fe 

.w  days. 

L  2.  3/30;  some  development  (poor  incubation). 


P  1.  7/20;  no  development. 

P  2.  7/22;  hatched;  ring-like  down;  killed  at  9  d.ays  (had  canker). 

Q.      8/19;  no  record.  (F  17,  K  2) 

'  "The  color  of  this  bird  is  dark,  about  the  same  as  H  1,  but  quite  remarkable.  It  has  'white  flecks'  scattered  quite 
thickly  over  the  whole  crown  of  the  head,  and  also  two  white  feathers  in  rump  (otherwise  dark  grayish  brown).  Only  9 
primaries.  One  under  tail  covert  (middle)  white;  rest  gray.  Nothing  in  ancestry  to  account  for  it.  The  first  case  this  season, 
and  note  that  it  hatched  in  September."    (R  10) 
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Table  10. 

&  T.  turtur(l);  imported  3/?/09;  date  of  death  not  kiicwn. 

9  T.  turtur  (1) ;  imported  3/7/09 ;  date  of  death  not  known. 

cTA  1.  4/19/99 12/1/99 7  mo.  12  da. 

A  2.  4/21/99;  dwarf  egg;  25  by  19  mm.,  uo  development,  probably  not  a  complete  yolk. 
9  B  1.  4/29 hatched alive  7/23/03 4+  yr. 

B  2.  5/1 hatched alive  7/1/01 2+  yr. 

9C  1.  5/28 12/14/99 6  mo.  17  da. 

cfC  2.  5/30 12/25/99 6  mo.  25  da. 

d'Dl.  6/26 11/26/99 5  mo. 

9  D  2.  6/28 12/29/99 6  mo.  1  da. 

9  E  1.  7/26 11/27/99 4  mo.  1  da. 

E  2.  7/28;  apparently  did  not  hatch.  {C7/1) 

T.-iBLE    17. 

Pair  1. 
cf  T.  oripntalis(l);  lame;  imported  .\pril  19U3;  4/22/06;  48+  mo. 
9  T.orientalis(l);  imported  .Vijril  l'JU3;  3/23/06;  48+  mo. 

A  1.  4/21/04 26;  dead  5/15/04  (food?). 

A  2.  4/23/04 27;  dead  5/15/04  (food?). 

B  1.  5/20 26 dead  9/12,  04 3  mo.  22  da. 

B  2.  5/22 27;  dead  6/12/04  (food?). 

C  1.  6/16;  egg  broken. 
0^0  2.  6/18 29 dead  (fighting)  2/16/09 4  yr.  7  mo.  2S  da. 

D  1.  7/12 32 dead  10/26/04 3  mo.  14  da. 

D  2.  7/14 33;  lice-killed,  early. 

cfE  1.  8/3 33 dead  11/19/04 3  mo.  16  da. 

cfE  2.  8/5 34 dead  11/29/04 3  mo.  24  da. 

9  F  1.  8/26 37 dead  11/24/04 2  mo.  28  da. 

9F2.  8/28 38 dead  12/9/04 3  mo.  11  da. 


G  1.  9/29;  hatched;  i  dead  10/7/04;  "died  within  month." 
G  2.  10/1;  hatched;  dead  10/7/04;  "died  within  month." 


3 

m 

20  da 
J.  7  da 

^ 

no.  22  da 
mo.  2  da 

I 

"o 

11  da 
21  da 

(F  82) 

H  1.  3/7/05;  developed  to  hatching  (incubation  poor?). 

H  2.  3/9/05;  developed  to  hatching  (incubation  poor?). 

K  1.  3/31 39 dead  8/16/05 4 

K  2.  4/2;  died  very  young. 
9  LI.  4/28 42 dead  7/18/05 2 

L2.  4/30 43 dead  8/6/05 

M  1.  5/25 44 dead  8/19/05 2 

M  2.  5/27 45 dead  7/30/05 

9  N  1.  7/1 51 dead  10/12/05 3 

cfN2.  7/3 52 dead  9/24/05 2 

'  "Eggs  of  19U4  were  usually  deserted  Ijy  the  male." 
Table  IS. 
Pair  2. 
d'  T.  orientalis  (3) ;  imported  5/6/03;  10/11   05;  (age?);  2^+  yr. 
9  T.  orientalis  (3) ;  imported  5/6,'03;  3/19/06;  (age?) ;  3+  yr. 
A  1.  1/25/05;  sonic  development.  C  1.  3/6;  failed.  E 1.  4/14;  deserted. 

A  2.  1/27/05;  no  development.  C  2.  3/8;  failed.  E  2.  4/16;  deserted. 

B  1.  2/19;  deserted.  D  1.  3/26;  deserted.  F.      4/25;  uo  record. 

B  2.  2/21;  deserted.  D  2.  3/28;  deserted.  (F  28) 

Table  18a. 
Pair  3. 
cf  T.  orientalis  (0) ;  ("an  old  bird"  in  1905);  10/2S/0S;  8+  yr.  (probably  10  to  12  yr.) 
9  T.  orientalis  (11);  5/13/03;  12/7/10;  7  yr.  7  mo. 

A  1.  4/18/08 85;  no  later  record;  probably  died  early. 

A  2.  4/20/08;  no  development. 

B.      5/19 86 dead 6/23/11 3  yr.  1  mo.  4  da. 

9  01.  6/23 88 dead 4/23/13 4  yr.  10  mo. 

9  0  2.  6/25 89 (killed,  tuberculosis) 5/24/09 11  mo. 

Dl.  8/4 accident 8/21/08. 

d'D2.  8/6 90 dead 3/5/09 7  mo. 

(F28) 


CERTAIN    CROSSINGS   OF   JAPANESE    DOVES.  39 

Table  19. 

Pair  i. 

d'  T.  orientalia  (2);  imported  early  1900;  3/12/08;  8+  yra. 

9  T.  orientalis  (2);  imported  early  1897;  11/17/12;  15+  yrs. 

cfA  1.  4/6/03 10 dead  (?) 10/10/07 4  yr.  6  mo.  4  da, 

A  2.  4/8/03 dead 4/24/03 16  da 

gB  1.  5/12\one  ..  ..11 disappeared 12/?/10 7  yr.  7+ mo. 

'^  B  2.  5/14/other  broken. 

9  01.  5/26 12 dead 6/17/05 2  yr.  21  da 

9  0  2.  5/28 13 dead 3/4/06 2  yr.  9  mo.  6  da, 

d'Dl.  7/6 14 dead 6/3/09 5  yr.  10  mo.  27  da 

crD2.  7/8 15 dead 8/4/05 2  yr.  26  da 

tf  El.  8/3 16 dead 7/10/05 1  yr.  11  mo.  7  da 

9E2.  8/5 17 dead 11/28/08... 5  yr.  3  mo.  17  da 

cf"F  1.  8/17 18 dead 3/17/06 2  yr.  7+  mo. 

^^2.  8/19 19 dead 


G  1.  9/9;  soft  shell  (after  trip). 
d'G2.  9/11 20 dead 11/24/04 1  yr.  2  mo.  13  da. 

9  HI.  9/18 21 dead 7/12/08 4  yr.  9  mo.  24+  da.' 

cf  H2.  9/20 22 dead 6/19/06 2  yr.  9+  mo.' 

J  1.  11/1 ;  deserted;  hatched;  apparently  died  very  young. 
J  2.  11/3;  deserted;  hatched;  apparently  died  very  young. 

K.     12/7;  deserted  (cold);  unhatohed. 


9L  1.  3/7/04.... 
L2.  3/9/04.... 

..23;  dead. 

certainly  lived  longer  than  L  2. 
.not  hatched,  but  fully  developed 

14  da. 

cfMl.  4/8  

cfM2.  4/10 

..24 

...25 

.dead 

..dead 

11/1/06 

o  yr   6  mo    ''3  da 

..(?)  before  Ml. 

N  1.  5  11;  dead 
N  2.  5/13;  dead 

(cold)  5/31/04. 
(cold)  5/31/04. 

cfOl.  6/7 

0^0  2.  6/9 

..28 

.dead 

.dead 

..3/27/06 

..lO/S/04 

lyr.  9mo.  20  da. 

3  mo.  25  da. 

9  PI.  7/7 

9P2.  7/9 

..30 

.  .31 

..3/?/06 

.3/21/06 

1  yr.  8  mo. 

1  yr.  8  mo.  12  da. 

.dead 

cfQl-  8/13 

9Q2.  8/15 

.35 

..36 

•8/1/14 

..11/8/04 

10+  yr. 

2  mo.  23  da. 

.dead 

9R1.  9/15 

9R2.  9/17 

..36 

..37 

.dead 

.dead 

11/6/05 

1  yr   1  mo   ''I  da 

. . 12/26/04  

3  mo.  9  da. 

cf  SI.  10/31 

cf  S2.  11/2 

.  .37 

..38 

.dead 

.dead 

..12/25/07 

..7/30/05 

3  yr.  1  mo.  24  da. 

9  mo.  3  da. 

Winter  of  1904-5  this  pair  kept  without  chance  to  nest. 

T  1.  3/4/05 \one  hatched;  no 
T  2.  3/6/05/     development. 

later  record; 

one  began 

U.      4/2;  deserted. 

V.     4/24;  deserted. 

cfWl.  4/28 

9W2.  4/30 

..40 

.  .41 

.dead 

.dead 

..5/1/13 

..8/11/05 

8  yr.  3  da. 

3  mo.  11  da. 

d-Xl.  6/1 

d'X2.  6/3 

.  .46 

.  .47 

.dead 

.dead 

..9/18/05 

••2/11/08 

3  mo.  17  da. 

2yr.  8mo.  9da. 

9Y1.  7/9 

9Y2.  7/11...... 

d"Z  1.  8/15 

crZ2.  8/17 

..48 

49 

.dead 

dead 

..11/28/05 

..9/29/05 

..11/8/05  (see  pi.  2). 
..4/18/07 

4  mo.  19  da. 

2  nio   18  da 

...56 

.  .57 

.    alive 

.  (killed?) . . . 

1  yr.  S  mo.  1  da. 

9AA1.  9/29.  .  .. 
AA2.  10/1 

.  .58 

..dead 

.dead 

.  .12/20  05 

.11/^05 

2  mo.  21  da. 

lnio.l5(?)da. 

Killed,  account  of  disease;  21  and  22  with 
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cfCCl, 
9CC2. 


3/8/06;  large  embryo, 

3/10/06 59 

3/25 59 

3/27 60 

5/1 61 dead 

5/3 63 dead 


Table  10  {conlinued) . 
tched ;  probably  lived  a  few  days  only. 


dead S/20/09... 

dead (?)  before  ' 


.7/21/06 2i 

.8/17/06 3i 


cfEEl. 
9EE2. 
9  FFl. 
crFF2. 


7/15. 
7/17. 


2/25/07. 
2/27/07. 


3/17. 
3/19. 


c?  JJ  1. 
9    JJ2. 

KKl 
KK2. 
LLl. 

9LL2. 
9  MM  1. 
d'MM2. 


)/6 66 alive 7/?/07 1+  yr. 

)/S 67 dead 12/19/06 6  mo.  11  da.' 

dead certainly  before  7/1/11. 

alive S/1/14 8+ yr. 

dead 12/20/07 1  yr.  3  mo.  15  da. 

dead 4/8/08 1  yr.  7  mo.  3  da. 

dead 10/21/07 7  mo.  26  da. 

dead 4/9/07 1  mo.  12  da. 

stolen S/12/12 (5+  yr.) 

dead  early  bad  ?  care  ? 

4/19 78 dead 10/26/10 3  yr.  6  mo.  7  da. 

4/21 79 dead 5/19/08 1  yr.  2S  da. 

5/27 81 dead ;  no  record. 

5/29 82 dead;  (trip)  6/7/07. 

7/7 82:  no  data. 

7/9 S3 dead 5/20/08 10  mo.  11  da. 

9/5 84 dead 2/8/08 5  mo.  3  da. 

9/7 85 dead 1/31/OS 4  mo.  24  da. 

1/27/08;  deserted  eggs. 

1/29/08;  deserted  eggs.  (F  28) 


c?  T.  orientalis  (2)  died  3/12/08. 

9  T.  orientalis  (2)  given  another  cf ;  remained  inactive  during  : 


Pair  5. 
cf  T.  orient.  (69);  7/17/06;  alive  S/l/16;  8+  yr.;  =  son  and  dam. 

mutant" dead  10/14/09 2  mo.  (see  pi.  4) 


gAl.  8/15/091; one.. 95 whitened... 

A  2.  8/17/09/;  other  egg  produced  nothing. 


'dark,  about  normal";  dead  before  : 
"dark,  about  normal" 


2  (?) 


1/23/10 1  yr.  2  mo.  15  da. 


C  1.  4/2/10. 
C  2.  4/4/10; 


tied "mutant" dead  7/9/10 3  nio.  7  da.  (see  pi.  6) 

nal  color) alive  8/1/14 s 4+  yr. 


9E  1.  7/23 104 (normal  color). 

cf  E  2.  7/25 105 (about  normal  i 

cTFl.  9/7 ins iL'hitenrd! 

9F2.  9/9 109 normal 


'  Left  eye  blind. 
'In  1911  and  1912 
f.iirly  mature  male  T.  c 


.dead  1/28/11 6  mo.  5  da. 

.alive  8/1/14 4+ yr. 

.  dead  3/8/13 2  yr.  6  mo.  (see  pi.  7) 

.dead  9/3/12 2  yr.  (F  28) 


She  died  November 


CHAPTER  V. 

MUTATION,  FERTILITY,  AND  LONGEVITY  IN  INBRED  JAPANESE  TURTLE-DOVES.' 
At  the  end  of  the  preceding  chapter  the  long  and  remarkable  breeding  record 
of  a  female  Japanese  turtle-dove  (T.  orientalis,  2)  was  completely  presented  in 
the  form  of  tables.  That  record,  together  with  another  closely  associated  with  it, 
may  now  be  fully  discussed.  This  turtle-dove  was  kept  in  captivitj'  for  more  than 
15  years  after  her  importation  from  Japan.  In  the  twelfth  and  fifteenth  j'cars  of 
this  period  she  produced  no  eggs,  and  in  the  thirteenth  and  fourteenth  years  only 
4  and  8  eggs  respectively.  During  other  years,  including  mating  periods  with  com- 
mon pigeons,  from  12  to  20  eggs  were  laid  per  yea,v.  The  few  eggs  of  the  thirteenth 
and  fourteenth  years  were  fertilized  by  a  son ;  one-fourth  of  these  eggs  were  infertile 
and  3  of  the  9  eggs  that  hatched  gave  "mutant"  young  with  whitened  plumage. 
That  this  bird  and  her  (earlier)  mate,  both  taken  wild  in  Japan,  were  quite  pure 
T.  orientalis  is  beyond  question.  They  are  both  shown  in  pi.  6.  Even  a  slight 
contamination  with  any  species  whatever,  except  possibly  T.  turtur  of  Europe, 
would  have  been  easily  detected  in  the  birds  themselves,  while  a  quite  uniform 
and  very  numerous  progeny  during  many  previous  years  strongly  attest  the  purity 
of  both  parents.  Finally,  the  "mutants"  themselves  are  wholly  unlike  any  other 
species  of  the  genus  Turtur,  and  equally  unlike  any  related  genera.  These 
"mutants"  are  further  considered  and  illustrated  in  the  present  chapter.  Data 
tlealing  with  the  successful  breeding  of  one  of  them  is  herewith  given,-  and  the 
fertility  and  longevity  records  of  inbred,  non-inbred,  and  out-crossed  relatives  of 
these  "mutants"  are  also  presented. 

THE  JAPANESE  TURTLE-DOVE  MUTANTS  OF  1909  AND  19 10. 

It  is  notable  that  the  three  "mutants"  under  consideration  arose  from  a  quite 
old  female  when  mated  with  her  son,  and  that  two  of  the  three  striking  variants 
arose  from  the  very  first  egg  of  each  year  of  the  two  years'  duration  of  the  mating. 
The  third  arose  from  the  last  clutch  of  eggs  which  this  female  ever  laid,  and  this 
clutch  was  produced  at  the  extreme  end  of  the  season,  in  September.  These 
"mutants"  bear,  in  order  of  their  production,  the  numbers  95,  98,  and  108. 

The  general  appearance  of  these  three  is  shown  in  a  series  of  illustrations.  No.  95 
is  figured  in  two  plates:  the  live  bird,  together  with  plucked,  expanded  tail 
feathers  (better  to  show  the  extent  of  the  "whitening")  in  pi.  4;  alongside  a 
normal  T.  orientalis  (94)  of  similar  age  in  pi.  4;  with  its  second  growth  of  tail 
feathers,  and  expanded  at  the  time  of  its  death  in  pi.  5.  The  expanded  tail 
and  wing  of  a  normal  (94)  to  compare  with  the  preceding  is  supplied  in  pi.  G. 
These  illustrations  show:  (1)  the  degree  of  whitening  attained  in  this  "mutant"; 
(2)  that  a  slight  advance  toward  the  normal  darker  color  was  attained  by  this 
bird  in  the  second  tail  plumage;  (3)  that  the  (very)  dark  centers  of  the  body 

'■  The  editor  is  responsible  for  the  textual  statement  of  this  entire  chapter  and  for  the  tabulated  breeding  records 
after  1910. 

^  These  data,  together  with  those  on  fertility  and  longevity,  were  supplied  almost  entirely  bv  the  editor,  1911 
to  1915. 
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and  wing  coverts  are  particularly  affected  with  white;  and  (4)  that  the  uniformly 
dark  feathers,  such  as  primaries,  secondaries,  and  rectrices,  are  more  or  less 
uniformly  grayed  or  whitened. 

In  pi.  6  the  extent  of  the  variation  of  the  second  "mutant"  (No.  98)  is  shown 
along  with  the  two  parents.  It  will  be  seen  that  this  bird  is  more  strongly  whitened 
than  was  the  preceding,  but  somewhat  less  so  than  the  succeeding  and  final  "mu- 
tant." This  second  variant,  like  the  first,  was  short-lived,  and  no  further  history 
or  illustrations  of  it  are  available. 

The  last  and  most  interesting  of  these  "mutants"  (No.  108)  is  shown  at  two 
years  of  age  in  pi.  7.  It  will  be  observed  that  this  final  "mutant"  was  perhaps 
the  most  striking  variant  of  the  series,  and  that  the  variant  state  had  maintained 
its  exhibition  throughout  various  molting  periods.  The  nearly  white  tail  and  the 
absolute  displacement  by  white  of  the  tj'pical  dark  centers  of  the  individual 
feathers  are  well  shown.  This  bird  was  perhaps  less  wild,  and  notably  more 
quiet,  than  any  individual  of  this  species  that  the  editor  has  observed. 

The  Breeding  of  Mutant  No.  108. 

Only  No.  108  of  these  birds  lived  to  maturity,  and  it  only  therefore  was  avail- 
able for  breeding  tests.    This  bird  proved  to  be  a  male,  but  refused  to  mate  during 
1911.    In  1912  it  mated  with  an  immature  relative  (No. 
433,  hatched  August  2,  1911).   The  relationship  of  these    oios^-^^ee^-^^ 
birds  is  completely  given  in  the  accompanying  sketch  ^*  "* 

or  diagram.     The   chief  interest  in  breeding  No.  108  !£ 

hes,  of  course,  in  determining  whether  the  bird  is  a  real  ^^"^^  ^^ 

mutant,  i.e.,  whether  the  marked  somatic  aberrations    **" '^""""-^ill  * ^2°. 

from  the  type  pertain  also  to  its  germs.    The  illustra-  "*  '*    ~<% 

tion  already  referred  to  shows  how  strikingly  this  bird 

differed  from  the  parent  species.  We  elsewhere  (legend  of  pi.  7)  record  Dr.  Whit- 
man's interpretation  of  this  marked  "mutation"  as  the  outcome  of  a  "weakened 
germ" — ^weakness  associated  with  extreme  age  of  the  dam  and  inbreeding. 

The  result  of  mating  this  "mutant"  with  the  pure  Japanese  turtle  (433)  men- 
tioned above  is  shown  in  table  20,  and  is  of  the  greatest  interest  in  connection  with 
the  questions  of  the  heritability  of  the  variation,  of  the  effect  of  season,  overwork, 
and  inbreeding  in  "weakening"  germs. 

It  will  be  seen  that  from  this  pair  11  young  were  hatched,  and  lived  long  enough 
to  admit  of  their  classification  as  normal  or  "mutant."    Of  these,  6  were  normal 

Explanation  of  Plate  4. 

A.  Expanded  tail  of  normal  Japanese  turtle-dove,  Turhir  orientnlis,  No.  94,  of  similar  age  with 

"mutant"  No.  95. 

B.  "Mutant"  Japanese  turtle-dove  No.  95  and  normal  No.  94.     Of  similar  ago;  photographed 

together,  Sept.  17,  1909,  to  show  contrast. 
No.  95  is  much  whitened  in  coverts,  tail,  neck-marks,  and,  in  fact  throughout  the  entire  phunage.    The  dam  of 
this  bird  is  now  (Sept.  1909)  al  least  1.3  years  old.    She  was  imported  in  1897,  and  at  that  time  must  have  been  one 
or  more  years  old.    The  old  age  of  the  dam  and  the  mating  with  her  son  accounts  for  the  very  light  color  of  the  young. 

C.  Profile  view  of  "mutant"  No.  95. 

This  bird  was  the  first  to  appear  of  three  "mutants"  of  7'.  oricntaUs.  It  was  the  least  striking  color  variant  of 
the  three.    It  developed  from  an  egg  of  Aug.  1.5,  1909.     Photographed,  Sept.  17,  1909.    For  pedigree  see  table  19. 


A.  Expanded  tiiil  of  normalJaiiaiiesc  turtle-dove,  Turtur  (iriciildli:^  No.  94,  of  similar  age  with  "mutant"  No.  9.j. 

B.  "Mutant"  No.  95  and  normal  No.  94,  Japanese  turtle-doves  of  similar  age. 

C.  Profile  view  of  "mutant"  No.  95.     This  was  the  first  to  appear  of  three  "mutants"  of  T.  orienlalis.     It  was 

the  least  striking  color  variant  of  the  three.     It  developed  from  an  egg  of  Aug.  15,  1909.     Photo- 
graphed Sept.  17,  1909. 


■ ,  ,\^ 


='  A  M\^' 


A.  Expanded  tail-feathors  of  Japanese  turtle-dove,   T.  orientnlis,  "mutant"  female  No.  95;  plucked 

and  mounted  Sept.  20,  1909.  .  .  j     ^u    n  ^    n 

B.  Expanded  wings  and  tail  of  Japanese  turtle-dove      mutant "  No.  95,  at  time  of  death,  Oct.  14, 

1909.  The  replacement  of  the  dark  centers  of  the  wing  and  body  coverts  with  white  is  well 
shown.  The  normally  dark  primaries  and  rectrices  are  here  shown  more  or  less  uniformly 
grayed  or  whitened.  The  second  growth  of  rectrices,  shown  expanded  in  the  lower  figure, 
have  probably  become  slightly  darker  than  in  the  first  feathers,  shown  in  fig.  A. 
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in  their  early  plumages  and  5  tvere  abnormal — abnormal  in  the  direction  of  their 
mutational  male  'parent — and  the  last  2  most  decidedly  like  their  ^'mutant"  father. 
Further,  the  normal  offspring  arose  from  the  earlier  eggs  of  the  season — the  first 
5  and  the  seventh  eggs  producing  the  normals.  The  5  mutants  were  from  the 
last  6  eggs  permitting  a  decision,  while  the  last  4  birds  of  the  season  were  all 
"mutational,"  the  last  pair  most  strikingly  of  all.  The  first  "mutant,"  the 
sixth  egg  from  the  last,  was  the  least  decisively  mutational  of  all.  Thus  from 
the  first  of  the  season  to  late  season  this  series  of  offspring  exhibited  the 
characters  under  examination  in  essentially  the  following  order:  normahty,  slightly 
mutational,  more  mutational,  most  mutational.  Photographs  of  8  of  these  young, 
the  5  mutants  and  3  normals,  are  shown  in  pi.  7.  All  of  these  young,  and  the 
parents  as  well,  were  photographed  on  the  same  day,  September  29,  1912. 

It  would  seem,  therefore:  (1)  that  the  male  parent  is  a  "true  mutation," 
having  given  the  breeding  test;  (2)  that  early  in  the  season  the  "mutation"  is 
recessive  to  the  normal,  but  at  the  end  of  the  season  is  dominant  to  the  normal; 
and  (3)  that  a  "graduated  increase  of  dominance"  is  indicated  by  the  lesser 
amount  of  white  in  the  earlier  as  compared  with  the  greater  amount  of  white 
in  the  later  offspring. 

The  situation  is,  of  course,  not  what  one  would  expect  on  the  basis  of  the  muta- 
tion theory  and  of  Mendelism,  but  in  such  terms  as  are  used  under  (1)  and  (2) 
above  it  might  be  described,  if  one  should  feel  obliged,  even  in  the  face  of  difficulties, 
to  chng  still  to  "quahtative"  interpretations  of  heredity  phenomena.  And,  if 
one  had  closed  his  note-book  in  September  or  October  1912  and  were  oblivious  to 
facts  which  deal  with  the  history  and  longevity  of  offspring  and  of  parents,  and 
with  the  "strength"  of  germs  as  affected  by  consanguinity,  season,  and  overwork 
at  reproduction,  one  would  have  occasion  to  learn  little  of  the  nature  and  basis  of 
these  phenomena  of  inheritance. 

With  these  latter  data  before  us,  however,  we  perceive  that  a  truer  description 
of  this  inheritance  embraces  little  of  hypothetical  factorial  elaboration  and  symbol- 
ism. When  these  two  weak  birds  (the  sire  lived  30  months,  the  dam  28  months) 
produced  their  strongest  germs,  known  from  other  studies  to  be  from  the  earlier  part 
of  the  season,  apparodhj  nonnal  (but  weak  and  short-lived)  offspring  were  produced. 
The  later,  still  ircuL-cr  (/cniis  reproduced  the  striking  abnortmditics  of  the  "mutant" 
father,  and  for  the  same  general  reason  that  these  same  abnortnulities  were  originally 
produced  in  him,  namely,  that  the  level  of  developmental  strength  has  been  lowered — 
the  potency  of  the  germ-plasm  shifted.  That,  however,  a  special  reason,  namely,  the 
weak  "mutant"  condition  of  the  father,  is  a  prominent  "explanatory"  feature  of 
the  ready  and  consistent  attainment  of  this  weakened  "mutant"  condition  of  his 
offspring,  can  not  be  doubted.  In  this  male  the  general  developmental  power  and 
the  specific  power  to  produce  certain  parts  of  the  color  pattern  were  subnormal, 
and  under  conditions  which  are  otherwise  known  to  reduce  the  developmental 
level  of  germs  the  germs  of  this  pair  were  easily,  quickly,  and  consistently  thrown 
into  the  exhibition  of  a  similar  low  level  of  developmental  strength;  and  this  low 
level  of  color-pattern  has,  moreover,  been  found  only  in  the  immediate  group  to 
which  the  father  belonged  and  in  his  offspring. 

Moreover,  a  quite  complete  explanation  of  the  situation  involved  here  can  not 
be  given  without  attention  also  to  the  later  history  of  the  mother  of  this  group. 
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The  eggs  which  produced  these  "mutant"  young  were  at  the  same  time  her  last 
in  hfe,  though  she  lived  more  than  15  months  after  their  production,  and  was  then 
killed  only  by  rather  exceptional  exposure.  Very  probably,  however,  she  would 
have  laid  other  eggs  if  she  had  been  able  to  gain  a  perch  and  copulate.  These 
things  she  was  unable  to  do  because  in  the  late  summer  of  1912,  at  the  close  of  the 
overwork  incident  to  the  production  of  the  series  of  eggs  now  under  discussion,  she  was 
unable  adequately  to  renew  her  flight  and  tail  feathers.  Indeed,  she  remained 
permanently  quite  unable  to  renew  more  than  a  fraction  of  her  plumage;  at  the 
time  of  death  she  was  provided  with  very  few  body  coverts  and  most  other  feathers 
were  stunted  and  incomplete.  It  will  thus  be  seen  that  the  mother  of  this  group 
of  young  was  plainly  a  weaker  organism  at  the  extreme  end  of  the  season, 
when  the  dominance  of  the  father's  mutational  characteristics  became  complete. 
The  general  weakness  of  the  two  parents  no  doubt  cooperated  in  additional 
defects,  abnormalities,  and  weakness  which  obtained  in  tlie  entire  series,  but  which, 
like  the  "mutational"  character,  were  accentuated  at  (he  very  end  of  the  series. 

But  if  some  shall  incline  to  assume  that  a  germinal  basis — a  basis  of  genetic 
significance — is  not  involved  in  this  instance  and  that  these  features  might  have 
been  purely  somatic  in  their  nature,  such  assumptions  may  be  brought  to  face  the 
following  further  facts : 

(1)  The  two  most  strikingly  mutant  young — the  very  last  of  the  season — had 
"club  feet"  (in  addition  to  the  whitened  mutational  plumage),  and  one  of  these 


Explanation  of  Plate  7. 

A.  Figure  on  left:   Japanese  turtle  "mutant"  No.  lOS  and  mate  No.  433. 

These  are  the  parents  of  the  other  birds  shown  on  this  plnlc  I'lic  whitened  "mutant"  parent  is  shown  to  the 
left;  the  normal  mate  to  the  right.  All  birds  of  this  plate  ph.  it ,  ri  ;i  1  >li''  I  Srpi .  29,  1912.  "  No.  108  was  hatched  Sept. 
22,  1910.  On  Oct.  12,  it  is  found  that  the  dark  centers  of  tli.'  juwual  fcMthcrs  are  reijlaced  by  while!  The  bird  is  a 
close  copy  of  No.  98,  and  whitened  for  the  same  reason— I  he  .//./  </,/,  ..f  llic  dam  and  nil^nnlnni.  l'liolii<;ra)ih('d  m 
full  Juvenal  plumage  Nov.  25,  1910."  (The  photoKra|)lis  (akcii  X.iv.  2.',.  lilll),  prnvcl  iinsuil  able  lui-  irpi,„lu.-l  kh;  : 
tlicv  served,  however,  to  show  that  the  later  pluniaw's  nl  this  bird  were  mil  ]i(Tcrptibl\-  clilTririil  fniiu  llic  lirsl 
plumaKC,— Ed.) 

Middle  figure:  One  of  the  earlier  normal  offspring  (891)  of  the  above  pair.  The  coloration  was  (initc  normal, 
liifuic  death,  however,  the  plumage  of  this  bird  showed  a  decided  tendency  to  whiten. 

Figure  on  right:  The  eariiest  of  the  young  (826)  of  this  series  which  was  photographed.  The  bird  was  photo- 
graphed in  strong  light,  but  the  coloration  was  perfectly  normal. 

B.  The  first  two  partial  "mutants"  and  an  interveninp;  normal  young  from  the  pai-ents  shown 

under  A. 

Figure  on  left:  Male  No.  879  with  whitcneil  tail-feathers,  and  with  otherwise  normal  coloration.  This  was  the 
second  partial  "mutant." 

Middle  figure:  l-Vm  dc  Xo.  SSO  with  normal  coloration  throughout.  In  last,  plumage  preceding  death,  however, 
there  appeared  several  \\liiirn(d  feathers. 

Figure  on  right :  I'l  nialc  X.i.  Sol  with  whitened  tail  and  .some  gray  and  wliilc  in  flight  feathers.  This  was  the 
third  partial  "mut.ant  '  of  the  .series. 

C.  The  last  three  "mutant"  offspring  of  "niuttuit"  No.  108  and  normal  No.  433. 

Figure  on  left :  Female  \o,  S7 1 :  t  he  fom'th  partial  "mutant"  of  the  season.  Not  oidy  the  tail,  but  some  primaries, 
.secondarii'>,  .mkI  ii>iii;iI-  \\r\r  hii.-  wliiicni'd. 

Middl.   lii:iiii      M  ilr  X.I   s,,'):  mir  ,,i  the  last  pair  of  "mutants;"  from  the  extreme  end  of  the  season.    This  bird 

has  a  while  lail;  ^ily  uiay  Pi  wliilr  iirimarics,  secondaries,  tertials,  and  body  coverts  generally.     Whole  a.spect 

extremely  light.  Tlie  feathering,  particularly  the  primaries,  was  deficient  in  first  and  in  later  plumages.  The  bird 
had  a  "club  foot"  (the  left). 

Figure  on  right:  No.  801  (sex  ?);  last  "mutant;"  nest-mate  of  above  bird  and  quite  .similar  to  it  in  color  and 
feathering.    It  also  had  "club  feet"  (one  of  which  is  shown  in  the  illustration)  ami  but  a  single  Uidncy. 

For  the  origin  of  the  several  young  shown  on  this  plate  .see  table  20. 


,;;ilMi  rxiKIIMl.Ml   t;ill    nf    :,    i„,r 

Japanesp  turtle-dove  "  mutant "  No.  98  (second  "mutant"),  with  parents,  male  T.  orientalis  (69) 
and  female  T.  orientalis  (2).  From  egg  of  April  2,  1910.  Photographed  May  20,  1910.  The  extent 
of  white  in  the  voung  and  the  perfect  normalitj'  of  the  visible  characters  of  the  parents  are  shown 
No.  98  is  like  No.  95,  but  considerably  whiter.  The  juvenal  feathers  have  the  reddish  edge  followed 
by  a  thin  liorder  of  black,  the  center  being  white.  This  "mutant"  died  July  9,  1910,  with  some  of 
its  adult  featlicrs  ;il!va<lv  in  place;  in  these  feathers  the  thin  border  of  black  has  been  perceptibly 
widciird,  wiiil.'  the  vru\ry  iif  the  feather  remains  uMe  or  very  light  gray.  The  dam  seems  in  fairly 
gcMid  luahli  l.ut  rathrr  heavy  in  motion,  especially  in  flight.  8he  flies  up  to  her  nest— about  7  feet— 
regularly,  however,  and  often  attains  it  by  a  nearly  vertical  flight. 


A.  Figure  on  left:   Japanese  turtle  "'  mutant  "  No.  108  and  mate  No.  433.     These  are  the  parents  of  the  other 

birds  shown  on  this  plate.     The  whitened   "mutant"  parent  is  shown  to  the  left;   the  normal  mate  to 
the  right. 

B.  The  first  two  partial  "mutants  "  and  an  intervening  normal  young  from  the  parents  noted  above. 

C.  The  last  three  "  mutant  "  offspring  of  "mutant "  No.  108  and  normal  No.  433. 


MUTATION,  FERTILITY,   AND  LONGEVITY  IN  INBRED  JAPANESE  TURTLE-DOVES.      45 

birds  was  found  at  autopsy  to  have  but  a  single  kidney;  such  phenomena  of  develop- 
ment are  inconceivable  on  any  other  ground  than  that  the  "germinal  bases"  of 
these  characters  were  modified.  These  several  germinal  modifications  Avere  all 
associated  in  i^recisely  the  two  most  strikingly  "mutant"  young. 

(2)  The  entire  family  of  about  17  young  (including  embryos)  show  a  signifi- 
cantly restricted  term  of  life,  demonstrating  that  gametes  of  reduced  potency  were 
being  generally  produced;  furthermore,  at  least  4  eggs  tested  absolutely  infertile. 

(3)  The  mutational  features  here,  like  most  mutations  hitherto  observed, 
involve  the  loss  of  characters. 

(4)  That  the  white  mutational  mark  was  not  an  adventitious  somatic  mark 
of  temporary  value  was  proved  by  the  fact  that  the  parent  "mutant"  lived  for 
2^  years  and  that  it  suffered  no  apparent  change,  certainly  no  reduction  of  white, 
in  its  several  plumages,  while  the  "mutant"  offspring  of  this  bird  replaced,  when 
adult,  their  "mutational"  first  plumages  with  similar  or  identical  or  intensified 
"mutant"  plumages.  Furthermore,  the  last  two  "normal"  birds  of  the  season 
classified  as  "normal"  in  their  first  plumage  showed  advances  toward  the  "mutant" 
condition  in  feathers  developed  later.  This  fact  is  described  in  detail  in  the 
section  treating  of  the  autopsies  of  this  family.  The  mutational  characters  in 
question  were,  therefore,  rather  accentuated  than  diminished  in  the  individual 
ontogenesis. 

(5)  Finally,  though  breeding  tests  were  limited  in  this  case  to  the  data  already 
given,  such  breeding  tests  have  been  quite  thoroughly  made  in  the  case  of  at  least 
two  seemingly  quite  analogous  cases:  (a)  The  " Zenaida  mutation,"  noted  in 
Chapter  X  and  full,v  described  and  illustrated  in  Volume  I.  This  later  mutation 
has  to  do  with  the  appearance  of  a  white  triangular  mark  in  the  feather-tips  of 
the  general  plumage.  Here,  too,  the  original  "mutant"  arose  in  September- — again 
the  period  of  weakest  germs.  And  (6)  a  second  case,  the  "guinea-pigeon  muta- 
tion," in  which  a  loss  of  red,  a  lightening  of  the  general  color  in  the  direction  of 
the  rock-pigeon,  occurred,  and  which  was  likewise  shown  to  be  inherited  in  a  frac- 
tion of  the  offspring.  This  latter  "mutation"  is  also  fully  illustrated  and  described 
in  Volume  I  (Chapter  IX)  of  these  works. 

Autopsies  of  T.  Orientalis  No.  lOS  and  No.  433  and  of  Their  Younc:,  Hatched  in  1912. 

An  answer  to  many  questions  which  will  arise  in  connection  with  the  highly 
interesting  family  just  described  can  be  supplied  only  by  the  following  information 
secured  at  the  time  of  death  of  the  various  members  of  the  family.  The  detailed 
statement  concerning  the  "mutational"  exhibitions  of  the  several  individuals 
concerned  is  also  best  given  here. 

Autopsy,  108 d'.— Found  dead  March  8,  1913.  On  the  previous  day  this  bird  did  not  seem  sick, 
and  at  no  previous  time  was  it  thought  to  be  sick.  Weight  on  February  18,  1913,  showed,  however, 
that  the  bird  was  considerably  too  light  (218  jiiaiiis).  Was  always  a  very  quiet  bird.  Two  small 
testes,  two  normal  kidneys,^  and  other  viscera  aii|)arciitl\-  iiDrnial,  tliough  feces  somewhat  greenish; 
a  little  food  in  crop.  An  evident  collection  of  white  mucus-like  material  at  internal  nostrils,  but 
no  canker  found;  brain  apparently  normal.    Indeed,  the  examination  failed  to  show  why  this  bird 

'  The  last  of  the  young  (801)  of  the  1912  series  was  found  December  13,  1912,  to  have  but  a  single  kidney.  The 
parents  and  the  other  offspring  which  died  later  than  did  No.  801  were  examined  to  see  whether,  by  any  chance, 
another  instance  of  this  unusual  abnormality  might  be  found  in  the  same  family. 
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should  have  died.  Organs  other  than  above  noted  seemed  healthy.  Wings,  tail,  and  part  of  skin 
preserved;  these  whitened  essentially  as  in  all  previous  plumages.  It  was  found  that  just  proximal 
to  the  bronze  edge  of  most  feathers  was  to  be  found  a  very  narrow  black  edge  (this  of  course  followed 
here  also  by  white-to-gray)  in  many  body  and  wing  feathers. 

Autopsy,  433  9  ■ — Died  November  27,  1913,  on  trip  Chicago  to  New  York;  a  nearly  "naked" 
bird;  was  hardly  expected  to  make  trip  successfully.  Feathers  present,  mostly  stunted  and  stubby. 
Two  kidneys;  no  worms  found;  death  apparently  from  weakness,  exposure,  and  naked  condition. 
Examined  more  than  24  hours  after  death. 

Autopsies  of  Young  of  Above  Pair  in  Order  of  Hatching. 

Autopsy,  895  9  • — Died  September  18,  1912.  Nothing  special  noted  other  than  the  sex.  Any 
change  in  color  from  its  earlier  state  would  certainly  have  been  noted. 

Autopsy,  885 (f. — Died  July  19,  1912.  Dead  in  my  absence  and  bird  not  fresh  when  examined. 
It  had  maintained  its  normal  color  or  this  would  certainly  have  lieen  remarked. 

Autopsy,  SSdd'. — Died  March  1,  1913.  Emaciated;  very  small  1(  >ti  s;  two  kidneys;  left  ureter 
distended  with  whitish  semi-fluid  (uric  acid,  etc.);  right  ureter  cmpt} .    (  iiKir  normal. 

Autopsy,  818. — Disappeared  (probably  died)  at  9  or  10  months.  Nu  white  color  had  been  noted 
in  this  bird.    Sex  unknown. 

Autopsy,  891  9  . — Died  April  13,  1913.  Ovary  rather  well  developed;  two  kidneys;  worms  in 
greenish  intestines;  no  tuberculosis. 

The  6  old  (full-grown)  rectrices  were  normal  color,  but  6  short,  newly  growing  (?)  ones  were 
all  plainly  grayed  or  whitened.  4  of  the  "mutant"  feathers  were  on  the  right  of  center  and  2  on 
left.    (The  2  center  feathers  were  "mutants.") 

Right  wing — Primarii's:  1,  normal  color,  long  but  worn;  2,  normal  color  for  half-length,  then 
stunted  and  constricted  at  base,  and  showed  a  very  narrow  edge  of  white;  3,  very  small  and  short, 
apparently  normal  color;  4,  still  smaller,  apparently  normal  color;  5,  still  smaller  and  apparently 
normal  color;  6,  small  (size  of  3),  apparently  normal  color;  7,  very  small  (size  of  4),  nearly  pure  white; 
8,  very  small  (size  of  4),  somewhat  whitened;  9,  very  small  and  slender,  somewhat  whitened;  10, 
too  rudimentary  to  study. 

Secondaries :  These  normal  color,  but  coverts  of  first  5  were  all  young,  growing  (?),  and  whitish. 
All  old  full-size  secondary  coverts  were  of  normal  color. 

Left  wing — Primaries:  1,  old,  broken  off  short;  2  to  6  (inclusive)  very  short  (4  to  20  mm.); 
7,  inclosed  in  follicle,  but  whitened.  8,  9,  10  very  short  (10  to  16  mm.),  of  apparently  normal  color, 
except  on  extreme  tip,  where  there  was  a  very  narrow  edging  of  pure  white. 

Secondaries:  Old  long  ones  all  normal  color.  Coverts  nearly  all  normal;  but  the  fourth,  and 
possibly  1  or  2  more  of  the  young  and  small  ones,  were  whitened. 

Autopsy,  879 (f. — Died  April  2,  1913.  Testes  exceedingly  small,  each  less  than  half  size  of 
grain  of  wheat.  Two  kidneys.  Probably  digestive  troubles;  little  or  not  at  all  emaciated.  Except 
intestines,  all  organs  seemed  healthy.  Primaries,  secondaries,  the  primary  coverts  and  body  coverts 
normal  or  nearly  normal.  Possibly  tertials  were  more  gray  than  usual.  Rectrices  short  and  whitish 
or  grayish-white,  mixed  with  ashen-graJ^ 

Autopsy,  880  9 . — Died  April  20,  1913.  No  trace  of  tuberculosis;  intestines  greenish,  but  no 
worms  found;  1  and  3  days  previous  to  death  santonine  given  to  expel  worms  suspected  of  being 
present. 

Rectrices:  5  on  left  side,  6  on  right;  fourth  from  center  here  is  short  and  nearly  completely  white. 

Primaries:  Of  both  wings  all  very  short;  longest  =  1 3^  inches.  Bases  of  nearly,  but  not  quite, 
all  were  constricted. 

Secondaries:  Four  of  these  full  length  and  normal  color  on  left  wing;  others  here  small,  2  of 
them  (first  and  second,  or  second  and  third)  a  bit  whitened  at  tip.  On  right  wing  these  latter  feathers 
were  smaller  and  very  slightly  whitened  likewise.  Here  5  secondaries  were  normal  length  and  color; 
others  small. 

Tertials :  One  tertial  of  left  wing  was  grayed  on  basal  half. 

Autopsy,  861  9  . — Died  at  noon  March  17,  1913.  On  this  morning  noted  for  first  time  that 
bird  was  not  well.  Slight  intestinal  (green)  trouble,  but  hardly  cause  of  death;  this  not  revealed 
by  autopsy.  Crop  and  gizzard  with  food;  liver,  lungs,  and  heart  apparently  normal.  Two  kidneys; 
mouth  and  head  normal.  Only  stubby  rectrices  and  primaries.  Rectrices  white  or  very  gray;  bases 
of  most  but  not  of  all  these  constricted  and  growth  stopped. 

Autopsy,  874  9  •■ — Died  April  9,  1913.  A  female  with  a  fairly  well  developed  ovary.  Eggs 
about  1  mm.  diameter;  two  kidneys.  Rather  greenish  intestines,  with  worms.  The  intestine 
may  have  been  perforated  by  one  oj  two  large  ivorms  (IJ  inches  long).      No  trace  of  tuberculosis. 
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Rectrices  and  coverts  white  or  whitened  when  present,  except  for  two  middle  rectrices  which  were 
normal  (ends  broken  off).  These  perfect  rectrices  had  no  obvious  constrictions  at  bases;  practically 
all  others  did.  These  latter  mostly  short  and  obviously  stunted.  Not  a  single  full-grown  primary 
in  either  wing,  and  but  one  full-grown  secondary  (normal  color  it  was)  in  the  two  wings.  Most  of 
the  stunted  secondaries  and  their  coverts  were  gray  or  whitened  at  one  or  all  parts,  and  2  tertials 
were  found  to  be  obviously  turned  to  gray  in  their  unfolded  portions  not  far  above  the  terminal 
constrictions. 

Autopsy,  SSGd'. — Died  March  26,  1913.  Two  kidneys;  left  foot  with  toes  curled  and  useless; 
testes  small,  not  emaciated,  but  bird  small ;  yellowish  over  peritoneum  and  pericardium;  also  diseased 
(yellowish)  streak  within  wall  of  gizzard.  Primaries,  secondaries,  and  rectrices  all,  or  nearly  all, 
stubby,  broken,  contracted  roots — many  of  these  whitened. 

Autopsy,  801. — Died  December  13,  1912.  Sex  doubtful;  undeveloped  gonads,  two  in  number. 
Only  one  kidney,  ivith  the  normal  site  of  the  other  perfectly  clean,  whitish  bone,  free  of  tissue!  Feathers 
much  stunted;  color  white  to  very  gray.    Always  a  weak  bird;  two  "club"  feet. 


INBREEDING.  FERTILITY,  AND  LONGEVITY  IN  THE  OFFSPRING  OF  JAPANESE  TURTLE-DOVES  OF 
PAIRS  4  AND  5. 

In  view  of  the  results  of  the  breeding  of  "mutant"  108,  as  just  given,  it 
will  now  be  well  to  present  data  upon  the  breeding  and  inbreeding  of  his 
brothers  and  sisters;  also  these  data  for  his  half  brothers  and  sisters,  and  further 
the  facts  learned  from  crossing  many  of  these  individuals  with  other  species — 
St.  risoria  and  St.  alba. 

Brother-and-sister  matings. — Five  pairs  of  the  earlier  young  of  cf  T.  orienialis  (2) 
X  9  T".  orienialis  (2)  were  mated  inter  se.  The  results  show  that  the  germs  of  related 
doves  do  not  attain  the  strength  of  the  germs  which  produced  the  parents  them- 
selves. In  only  a  single  instance  did  any  of  the  numerous  eggs  of  these  matings 
produce  a  young  that  lived  as  long  as  its  shorter-lived  parent.  These  matings — 
22  X  21,  22  X  14,  25  x  23,  40  x  60,  35  x  30— are  treated  fully  in  the  accompanying 
tables,  and  briefly  in  the  following  paragraphs.  The  origin  of  all  the  birds  concerned 
may  be  seen  in  table  19. 

In  the  first  of  these  matings  of  brother  and  sister,  both  parents  being  under 
maturity,  the  average  life  of  (3)  offspring  is  (for  22  x  21)  2^  months.  For  14  x  21, 
when  both  parents  were  1  year  older,  this  average  (for  4)  is  9  months.  The  total 
production  of  eggs  for  pair  22  x  21  (table  21)  during  more  than  a  year  is  only  8; 
and  50  per  cent  of  these  were  unhatchable.  The  same  female  when  a  year  older 
and  with  an  older  mate  produced  at  least  8  eggs  in  less  than  a  year  and  all  of  those 
tested  (4)  were  hatched.  The  early  death  of  the  male  of  the  22  x  21  mating  is  a 
further  pertinent  fact  in  a  consideration  of  the  weakness  of  those  germs. 

When  the  birds  of  the  next  mating  (25  x  23)  were  but  little  more  than  a  year 
old  they  were  able  to  hatch  2  young;  at  2  years  4  of  6  eggs  hatched,  but  the  j^oung 
were  short-lived.  In  their  third  year  the  only  2  eggs  known  to  have  been  laid 
were  hatched ;  the  young  again  were  probably  short-lived  (table  22).  The  immature 
brothers  and  sisters,  in  mating  40x60  and  35  x  30  (table  22),  gave  progeny  (3) 
with  an  average  length  of  life  of  3  months,  with  one  striking  exception  (from  35  x 
30),  which  lived  about  60  months.  It  is  notable  that  the  male  parent  of  this 
exception  lived  longer  than  any  other  bird  of  the  group  of  parents  now  being  con- 
sidered (and  at  10  years  is  still  alive  and  partially  fertile  with  an  overworked 
St.  alba).  In  7  of  the  8  pairs  of  eggs  for  which  the  data  are  adequate,  the  first  egg 
of  the  clutch  produced  a  stronger  or  longer-lived  bird  than  did  the  second  egg. 
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Reproductive  overwork  does  not  play  a  part  in  these  several  matings;  imma- 
turity and  inbreeding  are  the  obvious  causes  of  the  production  of  these  several 
lots  of  extraordinarily  short-lived  offspring. 

Crosses  with  Streptopelia. — Before  undertaking  a  consideration  of  inbreeding 
in  other  than  brothcr-and-sister  matings  it  will  be  well  to  note  the  results  of 
crossing  members  of  the  family  under  consideration  with  two  sj^ecies  of  a  related 
genus.  It  will  here  become  apparent  that  the  earlier  stronger,  non-inbred  young 
of  pair  4  ( cf  r.  orientalis,  2  x  9  T.  orientalis,  2)  are  highly  fertile,  and  their 
offspring  are  long-lived.  On  the  other  hand,  similar  crosses  of  the  brothers  and 
sisters  of  the  "mutant"  No.  108  (from  pair  5  =  cf69  x  9  2)  were  less  fertile,  and 
their  offspring  lived  less  long.  These  data  have  been  condensed  as  much  as 
possible,  and  the  references  to  the  tabulated  data  given  under  two  headings  soon 
to  follow. 

The  records  for  female  No.  99,  covering  a  period  of  4  years,  arc  given  in  tables 
23  and  24  and  present  the  following  situation:  (1)  This  apparently  normal  bird, 
from  one  of  a  series  of  germs  containing  some  obviously  weak  ones,  was  in  reality 
also  a  weak  bird,  at  least  in  respect  to  fertility.  (2)  Fertility,  or  developmental 
power,  is  weak  between  her  and  a  species  with  which  her  species  is  normally  quite 
fertile.  (3)  During  her  own  lifetime  this  female  presents  a  sliding  scale  of  fertility. 
Highest  fertility  was  reached  in  her  second  reproductive  year  (1912).  In  the  third 
year,  from  17  efforts  only  2  were  hatched,  and  1  additional  embryo  (1  to  2  days?) 
formed.  In  her  fourth  year  her  eggs  showed  no  trace  of  development.  (4)  In  this 
fourth  year  many  clutches  of  1  egg  only  were  laid.^ 

The  results  from  the  brother.  No.  105,  were  still  less  favorable,  as  may  be  seen 
from  the  condensed  statement  given  below  and  from  table  25.  This  male  was  so 
little  aggressive  that  he  failed  to  win  as  mates  3  of  the  females  long  kept  with  him. 
In  his  fourth  year,  the  last  test,  he  ^^'as  more  fertile  than  formerly;  but  for  5  months 
following  that  period  he  remained  idle  while  confined  with  his  sister  (99),  whose 
record  has  just  been  given. 

The  condensed  fertility  records  given  below  will  facilitate  a  detailed  comjiarison, 
by  those  particularly  interested  in  the  matter,  of  the  relative  fertility  of  the  inbred 
and  the  non-inbred  members  of  this  family.  The  relative  longevity  which  is  asso- 
ciated with  the  different  levels  of  fertility  is  also  displayed  by  these  records  and 
by  the  tables  to  which  these  records  refer. 

Condensed  Fertility  Recokds  of  Non-Inbred  Offspring  of  cf  T.  Orientalis  1.'  X   9  T.  Orientalis  2. 
9  13.  T.  orientalis;  5/28/03;  3/4/OG;  2  yr.  10  mo. 

During  the  years  1004  and  lOOo  this  bird  ], roved  mostly  fertile  with  .S7.  risvrki  (tahle  47),  and  tlie  offspring 
were  long-lived. 

o"  14.   T.  orientalis;  7/6/03;  6/3/09;  .5  yr.  11  mo. 

In  1904  tested  fully  fertile  with  St.  risoria;  the  young  were  long-lived  (table  48).     Fertility  with  a  sister 
(in  1907)  was  considerably  lower,  and  the  term  of  life  of  the  offspring  was  much  shorter  (table  21). 

*  It  may  be  further  noted  tlial  iii\  i  si  i^al  i.  m  (by  O.  R.)  of  the  egg-yolks  of  this  bird  has  furnished  two  interesting 

facts:    (a)  the  yolks  are  all  abniinn  ilK   - II  ior  this  species;  (6)  the  normal  size  relations  between  first  and  second 

egg  do  not  obtain.  Whereas,  in  tin  -|ii  ik  -,  ihc  yolk  of  the  first  egg  in  a  large  percentage  of  cases  is  smaller  than 
the  second,  the  II  pairs  of  eggs  lor  whicli  uc  iiave  perfect  weighings  show  5  clutches  with  the  first  egg  larger,  .5  in 
which  the  second  is  larger,  and  one  in  which  they  are  equal.  Note  that  the  breeding  data  of  1912  eorresjiondingly 
show  less  developmental  energy  in  the  first  egg  of  two  clutches  (H,  J),  and  more  in  the  first  of  two  other  clutches 
(D,  E).  In  one  other  (G)  it  is  different,  but  the  order  of  the  eggs  is  imknown.  And  siMiilarly,  tliis  bir<l,  contrary 
to  the  normal  for  the  species,  is  as  likely  to  throw  a  female  from  the  first  egg  (C,  i:),E)  as  from  the  second  (H,  J). 
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5.   T.  orienlalis;  8/13/04;  10/1/14;  10+  yr. 

This  bird  has  a  loiif;  and  important  history  of  matings  with  St.  alba.  This  is  given  in  tables  37  to  41.  He 
has  1.1 111  ti'strd  witli  fivi  dilTnciit  females.  With  the  first  four  he  was  fully  fertile  and  the  offspring  were  long- 
li\i  (1.  \\  iih  th'  lilili  »  li'  ri  ihr  male  was  10  years  old  and  the  female  previously  overworked — two  clutches 
,  I  ,M_,^.>i  only  \i.  Ti  lu.idn.  I  .1  in  4  months;  one  egg  was  entirely  infertile;  a  second  produced  a  weak  crippled 
(lisrlil  I'L'  siiaiL'lii  and  hnrizMiiial)  young  that  lived  for  2  months  and  showed  on  autopsy  no  gonad  whatsoever! 
3,   r.  orientaii^:  A  .'s  ir.:  :.   I    i:i;Syr. 

bird  with  a  sister  (No.  GO)  in  1907  is  given  in  table  22.    These  birds  were  then  infertile, 
lusive,  is  not  known.    Dliring  1911  this  male  kept  with  a  female  alba  X  orientalis  hybrid 
■ontinued  1912  until  Sept.  3  without  result.    When  offered  T.  orientalis  No.  88  she  was 
ew  fertile  eggs  produced,  as  indicated  in  detail  elsewhere  (table  26.\). 
'/07;l+yr. 

ith  the  iiKiially  infertile,  or  little  fertile,  risoriaX  orienlalis  hyb.  (2).     The  pair  proved 
((able  51). 
cT  69.   T.  orienlalis;  7/17/00;  alive  9,'1/14;  s+  yr. 

During  1909  and  1910  this  male  mated  with  his  mother  and  produced  whitened  "mutant"  offspring  as 
shown  in  table  19.  Until  October  17,  1911,  this  bird  was  with  a  female  St.  alba,  with  which  it  probably  mated 
and  produced  a  few  eggs,  the  fertility  of  which  is  not  known.  After  the  above  date  put  with  a  female  orientalis 
X  alba  hybrid  (27);  no  eggs  during  the  autumn.  These  birds  produced  during  1912,  64  eggs;  39  of  these  were 
tested  for  fertility  and  all  proved  absolutely  infertile;  these  hybrids  and  their  reciprocals  are  usually  quite 
infertile.  Before  May  16,  1913,  23  eggs  were  produced;  none  tested  for  fertility.  From  May  16  to  September 
30  No.  69  was  with  female  T.  orientalis  No.  433  (hardly  sufficient  feathers  to  fly)  without  mating.  From 
September  30,  1913,  to  1914  this  male  was  with  a  female  T.  orientalis  (429),  whose  record  is  given  in  table  30. 
These  two  related  birds  gave  poor  results. 
d'  70.   T.  orientalis;  3/17/07;  stolen  8/12/12;  5+  yr. 

In  1909  this  bird  was  fully  fertile  (3  egg.?)  with  an  mimfnlix  (Z^)  of  uncertain  ancestry;  in  1910,  when  mated 
to  his  immature  niece  (88),  he  was  probably  fiill,\-  f.  rtil.-  itaMr  -Mi),  but  the  young  were  short-lived.     During 

1911  this  more  mature  mating  was  fully  fi-itil,-  u'li  ,\.,iini:i.  and  the  offspring  lived  longer  (table  27)  than  did 
those  from  the  previous  matings.    It  is  upon  tliis  fanii[.\-  (..1  I'.ll  1 )  that  chapter  6  is  based.    From  about  March 

1912  this  male  was  without  opportunity  to  mate  until  June  12;  then  with  female  St.  alba  (459)  without  mating; 
stolen  August  12,  1912. 

Condensed   Fertility  Record  of  Inbred  Offsprino  op  Female  T.  Orient.ilis  No.  2,  When  Old  and 
Mated  to  a  Son,  No.  69. 

9  99.   T.  orientalis;  6/4/10;  alive  10/1/14;  4+  yr. 

Mated  with  her  brother  (105),  this  female  produced  2  eggs  about  May  20,  1911.  July  2,  1911.  she  was 
given  a  female  albaX  orientalis  hyb.  (27),  with  whom  a  mating  possibly  occurred;  but  No.  99  probably  laid 
no  eggs.  On  September  17  she  was  put  in  a  cage  with  2  unmated  birds — male  St.  alba  (226)  and  female  T. 
orienlalis  (2);  no  result.  On  April  24,  1912,  put  with  a  male  S(.  alba  (462)  and  was  then  fully  fertile,  as  is 
shown  in  table  23;  later  she  largely  lost  fertility,  as  shown  in  table  24.  Kept  October  24,  1914.  to  March  20, 
1915,  with  a  brother  (No.  105)  without  results. 

c?  105.   T.  orientalis;  7/25/10;  alive  10/1/14;  4+  yr. 

In  1911  this  male  till  July  2  with  his  sister  (99).  A  clutch  was  produced  by  the  pair;  these  crushed,  probably 
fertile.  After  July  2  with  female  alba  X  orientalis  hyb.  (27) ;  failed  to  mate.  May  30  to  September  3,  1912, 
with  a  St.  alba  (died  October  9,  1912)  without  result.  September  3  to  October  1 1  with  female  St.  alba  (492)  (dead 
December  9,  1912)  without  result;  after  October  11,  1912,  with  male  T.  orientalis  (446).  During  1913  (after 
April  30)  and  1914  mated  with  female  St.  alba  (817);  this  pair  in  1913  produced  infertile  eggs  (female  was 
rather  young) ;  in  1914,  many  infertile  and  some  fully  fertile  eggs,  as  shown  in  table  25.  Kept  October  24,  1914, 
to  March  20,  1915,  with  sister  (99)  without  result. 

d'  lOS.   T.  orientalis  ("mutant");  9/7/10;  3/18/13;  2  yr.  6  mo. 

This  male  put  May  23,  1911  with  a  one  year  old  male  T.  orienlalis  (101).  The  se.\  of  neither  was  known; 
they  remained  together  without  mating  behavior;  but  the  "mutant"  was  twice  recorded  as  "in  the  nest." 
From  August  3  to  October  13  male  St.  alba  (26)  was  given.  On  March  22,  1012;  this  mal.-  was  (;iveii  female 
T.  orientalis  433,  which  had  laid  one  or  two  clutches  of  eggs;  a  mating  wa.s  cITr.i.d  ai  nm  .-.  Tlir  interesting 
result  of  this  mating  is  given  in  table  20.  These  birds  were  kept  together  duriii':  tia'  «  int.  i  nl  l^ilL'  1.!  without 
eggs;  though  the  failure  was  probably  the  fault  of  the  female,  which  was  insufrniinll.\  |.n.\  i.l.-d  with  feathers, 
particularly  flight  feathers.  The  male,  always  a  very  quiet  bird,  was  thought,  till  found  dead,  to  be  healthy 
(though  too  light  =  218  g.  instead  of  240  to  250  on  February  IS,  1913).  The  autopsy  failed  to  reveal  the  cause 
of  death;  the  testes  were  remarkably  small. 

9   109.   T.  orientalis;  9/9/10;  9/3/12;  2  yr. 

On  July  2,  1911  a  female  alba  X  orientalis  hyb.  (10)  was  given;  this  latter  female  laid  a  clutch  of  eggs,  and 
developed  (in  ovary)  another  clutch  before  removal  on  August  4,  but  9  109  laid  no  eggs  and  showed  no  signs 
of  mating.  On  August  4  a  male  St.  alba  (228)  was  given  with  no  result.  From  early  1912  to  June  2  with  male 
St.  alba  (459)  with  no  result.  From  June  2  till  dead  on  September  3  with  a  female  .S(.  alba  (492).  The  latter 
bird  (dead  December  9,  1912)  laid  10  eggs  during  this  time — all,  of  course,  infertile;  9  109  laid  none.  It  was 
not  thought,  till  autopsy,  that  this  bird  was  a  female.  In  view  of  the  above  record  of  two  different  females 
having  laid  eggs  when  confined  with  this  bird,  it  seems  not  improbable  that  an  actual  mating  occurred  in  each 
instance;  but  this  weak  female  was  perhaps  "unable  to  produce  eggs"  under  thi.s  degree  or  kind  of  stimulus; 
perhaps  this  history  raises  a  question  as  to  her  power  to  produce  eggs  at  all. 
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INBREEDING  OF  UNCLE  TO  NIECE  AND  ORIGIN  OF  AN  INTERESTING  FAMILY  OF  INBREDS. 

Besides  the  male  "mutant"  No.  108,  whose  mating  with  a  relative  has  been 
described  at  length,  3  of  the  offspring  of  his  mother,  T.  orientalis  2,  were  inbred, 
but  in  other  than  brother-and-sister  matings,  and  founded  stock  not  strong,  although 
strong  enough  to  reproduce,  and  thus  permit  a  further  study  of  the  effects  on  the 
germs  of  continued  inbreeding  in  these  doves.  In  general  the  matings  given  here 
are  of  uncle  and  niece.  One  such  pair  yielded  a  large  family  of  inbreds  which  become 
the  center  of  interest  in  the  next  chapter.  The  data  for  this  degree  of  inbreeding 
is  presented  in  three  tables  given  herewith.  These  data  strongly  reinforce  those 
derived  from  the  brother-and-sister  matings,  and  from  inbred  birds  out-crossed 
to  other  species,  in  that  they  indicate  that  these  immature  and  inbred  doves  may 
produce  offspring;  hut  not  offspring  that  will  live  the  normal  span  of  life.  The  following 
statement  sufficiently  analyzes  the  individual  matings: 

The  shortest  and  least  instructive  mating  of  the  series  concerns  a  male  (40) 
which,  when  not  fully  mature,  tested  at  least  partially  fertile  with  a  sister  (table  22). 
With  a  niece  (88)  this  male  was  given  two  further  tests  of  fertility  (table  26a) 
these  two  eggs  hatched,  but  the  young  from  the  second  egg  of  the  clutch  (laid  last 
of  September)  lived  but  3  days.    The  other  bird  was  a  female  that  lived  for  6  months 

The  individual  tabular  records  for  male  No.  76,  during  3  years  of  matings 
bring  out  the  following  facts:  When  the  male  was  little  more  than  2  years  old 
and  mated  with  a  female  of  unknown  ancestry  though  probably  related  and  prob- 
ably 3  or  4  years  old,  the  progeny  (3)  averaged  probably  9  to  10  months  (table  26) 
But  when  3  years  old,  mated  to  an  immature  (2  years  old)  daughter  of  his  sister  (88) 
only  one  of  7  young  lived  as  long  as  9  months.  This  one,  however,  from  a  strong 
germ  of  the  latter  part  of  May,  escaped  at  25  months.  4  of  the  7  young  died  at  the 
age  of  5  to  9  months,  and  the  last  2  of  the  season  at  only  1  month  (table  26).  During 
the  following  year  (1911),  when  the  male  was  a  little  more  than  4  years  old  and  his 
consort  was  reaching  maturity  (3  years),  the  progeny  (about  25)  lived  24+  months 
(3  still  alive).  This  particular  family,  whose  detailed  history  is  given  in  table  27, 
it  will  be  noted,  is  a  large  one  and  was  produced  under  overwork;  the  term  of  life 
of  the  ofTspring  was,  however,  sufficiently  long  to  permit  breeding  tests  with  many 
of  them.  The  results  of  the  further  special  study  of  this  family  will  be  given  in 
the  following  chapter. 

The  last  pair  of  eggs  for  the  seasons  1910  and  1911  produced  birds  with  the 
shortest  life-term;  and  the  longest  life-terms  are  grouped  toward  the  earlier  part 
of  the  season.  Birds  from  the  first  egg  of  3  clutches  lived  longer  than  birds  from 
the  second;  less  long  in  1  or  (?)  2  cases. 

The  sex  data  for  the  progeny  of  this  male  and  his  two  consorts  are  in  many 
respects  meager  and  incomplete ;  combined  with  the  data  for  longevity,  they  may 
be  compactly  given  as  follows: 

1909,  the  (?  related)  nearly  mature  mate  gave.  ,        .  .  2d';  09  ;  1?  (?9l  months). 

1910,  the  inbred,  miniature  mate  gave Icf ; -' 9  ;  5?  (?S  months). 

1911,  the  inbred,  less  immature  mate  gave 7c?;  9  9  ;  9?  (24  +  months). 

When,  therefore,  the  parents  were  more  mature,  the  progeny  lived  longer; 
probably  there  was  then,  too,  a  higher  proportion  of  males. 

A  similar  summary  statement  for  the  second  of  the  two  females  (88)  used  in 
the  above  matings  is  of  interest.     It  will  be  noted  that  female  No.  88,  herself  the 
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strongest  of  a  weak  progeny  (table  18a),  produced  inbred  offspring  from  2  different 
males  (uncles)  during  3  years — her  second,  third,  and  fourth  years.  The  number 
of  eggs,  offspring,  and  the  data  for  sex  and  longevity  from  these  three  years  (tables 
26,  27,  26a)  is  as  follows: 

1910  (cf76),  10  eggs,  10  tested,    8  hatched,  Icf,  2  9,  5?  (?  8  months). 

1911  (d'ye),  30  eggs,  25  tested,  25  hatched,  70^,  9  9,9?  (26+  months). 

1912  (cf  40),  10  eggs,  2  tested,  2  hatched,  OcT,  19,1?  (3^  months). 

It  is  obvious,  therefore,  that,  in  the  inbreeding  of  uncle  and  niece,  among 
Japanese  turtle-doves,  a  long-lived  progeny  is  difficult  to  obtain.  The  results  are, 
however,  more  favorable  than  were  obtained  in  the  brother-and-sister  matings. 
They  are  at  the  same  time  less  favorable  than  the  out-crosses  with  Streptopelia. 
These  several  matings  all  disclose  the  weakness  of  the  last  germs  of  the  season. 

The  large  family  produced  in  the  uncle-and-niece  mating  of  1911,  whose  origin 
in  detail  is  given  in  table  27,  becomes,  in  the  next  chapter,  the  subject  of  a  further 
study  on  the  relation  of  "season  of  hatching"  to  "fertility." 


cT  108  "Mutant"  T.  orientalis;  "much  white"  9/7/10 3,8/13;  30  mo.   1  da.  (see  pi.  7). 

9  433  Normal  (?)T. orientalis;  7/18/11 11/27/13;  28  mo.  9  da.  (see  pi.  7). 

The  parents  are  both  inbreds,  and  are  related  (see  sketch  of  this,  page  42). 
AAl.  3/19/12;  ?  deserted. 
AA  2.  3/21/12;  ?  deserted. 

A  1.  4/1;  no  development.  C  1.  4/28;  no  development. 

A  2.  4/3;  no  development.  C  2.  4/30;  no  development. 

B  1.  4/19;  not  tested.  D  1.  5/8;  trace  development. 

B  2.  4/21;  soft  shell.  D  2.  5/10;  4  to  5  day  embryo. 

9  El.  5/30 normal 895 dead  9/18/12 3  mo.  18  da. 

cfEZ.  6/1 '. normal 885 dead  7/19/12 1  mo.  18  da. 

F  1.  6/8;  not  tested  (analysis). 
F2.  6/10;  not  tested  (analysis). 

cfGl.  6/18 normal 826 dead  3/1/13 8  mo.  12  da.  (see  pi.  7) 

G2.  6/20;  trace,  or  no  development. 

H  1.  6/27 normal 818 disappeared  (probably  dead)  at  9  or  10  mo. 

H2.  6/29;  failed  to  hatch. 
I  1.  7/6;  13  day  embryo  (irregular  incubation). 

9  12.  7/8 normal 891 dead  4/13/13 9  mo.  5  da.  (see  pi.  7) 

cf  J  1.  7/14 white   tail 879 dead  4/2/13 8  mo.  19  da.  (see  pi.  7) 

9  J  2.  7/16 normal 880 dead  4/20/13 9  mo.  4  da.  (see  pi.  7) 

K  1.  7/24;  on  ground,  broken. 

K  2.  7/26 hatched  8/10 dead  8/12/12 17   da. 

9  LI.  8/l\one  white  tail  + 861 dead  3/17/13 7  mo.  17  da.  (see  pi.  7) 

9  L2.  8/3/other  white  tail  + 874 dead  4/9/13 8  mo.  6  da.  (see  pi.  7) 

,        ,  ,  M  1.  8/12\one  much  white  ' S59c? dead  3/26/13 7  mo.  14  da.  (see  pi.  7) 

a  ana  .    ^^^    8/14/other  much  white- 801  (?) dead  12/13/12 4  mo.  (see  pi.  7) 

In  1913  this  female  refused  to  mate  with  male  T.  orientalis  (69).  She  died  from  exposure  (was  nearly 
naked)  on  trip — Chicago  to  New  York — more  than  15  months  after  the  close  of  the  above  record.  From 
9/30  to  11/26/13  she  was  with  a  St.  alba  {6'%~2)  without  mating  (could  not  gain  perch).  (0.  R.) 

'  Also  club  feet,  defective  feathering. 

'  Also  club  feet,  defective  feathering,  and  only  one  kidney. 

Table  21. 

d'  T.  orientalis  (22) ;  9/20/03;  brother;  6/19  06;  (one  blind  eye);  33  mo. 

9  T.  orientalis  (21);  9/18/03:  sister;  7/12/08;  (has  bad  eye);  58+  mo. 
A  1.  4/1/05;  some  development. 
A  2.  4/3/05;  some  development. 

B  1.  6/27 50 dead 8/26,  05 2  mo. 

B  2.  6/29;  pricked  shell,  unable  to  hatch. 
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Table  21    {continued) 
dead 7/12/06. 


. dead . 


4/1/06 63 

4/3/06;  unhatched. 

5/4 64 

5/6 65;  dead. 

cf  22  died  6/19/06. 

In  1907  used  c?  T.  orienlalis  14,  brother 
?/?/'07:  deserted. 
?/?/07;  deserted. 

4/6 SO dead  (blind  eye) 

4/8 dead  (blind  eye) 

5/16 83 dead 

5/18 dead 


9  21 ;  7/6/03-6/3/09;  70  mo.  27  da. 

?  1.  ?/?/07;  deserted. 

?  2.  ?/?/07;  deserted. 

.  . . . 12/5/07 

5/18/07 1 


.  7/6/09 25  mo. 

.6/8/07 


10  da. 
20  da. 


March  to  May  several  sets  of  eggs;  none  hatched  till: 

C  1.  5/26/08 87;  death  not  recorded. 

C  2.  5/28/08;  unhatched. 

Female  parent  killed  7/12/OS,  with  a  liad  eye. 


Table  22. 

5(25);  4/10/04;  brothel 


a  talis  (23);  3/7/04;  sister 


5/18/05;  deserted. 

5/20/05;  deserted. 

6/3;  48;  lice-killed. 

6/5;  49;  lice-killed. 

7/21 ;  deserted. 

7/23;  deserted. 

S/9;  probably  not  hatched. 

8/11 ;  probably  not  hatched. 


no  record  o{  deatli. 
record  of  death. 
E  1.  4/3/06;  62;  hatched,  probably  short-lived. 
E  2.  4/5/06;  63;  hatched,  probably  short-lived. 
F  1.  Not  hatched. 
F  2.  Not  hatched. 

cfG  1.  9/12.  .72.  .dead.  .  12/:U/06 3  mo. 

G2.  9/14 73 dead "winter  1907".  .  . 

H  1.  6/4/07;  hatched,  probably  short-lived. 
H  2.  6/6/07;  hatched,  probably  short-lived. 


cf  T.  orientalis  (35) ;  8/13/04;  brother;  alive  6/1/14;  118-|- mo. 
9  T.  orientalis  (30);  7/7/04;  sister;  dead  3/?/06;  20  mo. 
7/6/05 53 dead 10/3/05 2  mo.  27  da. 


7/8/05;  pricked  shell,  failed  to  hatch. 

cfB  1.  8/17 55 dead 12/20/05 4  mo.  3  da. 

9B2.  8/19 54 dead ll/?/09-12/?/10(?) 60  mo. 

9  30  mated  1906  with  a  cf  white  ring-dove. 

c?  35  mated  1906-14  with  9  white  rings  67,  87,  8,  649,  772;  (see  tables  37  to  41). 

cf  T.  orientalis  (40) ;  4/28/05;  brother;  5/1/13;  96  mo.  3  da. 
9  T.  orientalis  (60);  3/27/06;  sister. 

9  A  1.  7/8/07 84 dead 10/20/07 3  mo.  12  da. 

A  2.  7/10/07;  no  record;  almost  certainly  not  hatched.  (F  28) 

Table  23. 

cf  St.  alba  (462) ;  (%  alba-K  risoria);  May  1911;  10/31/14;  41  mo. 

9T.  orientalis799) ;  6/4/10;  alive;  4/1/15;  60-f  mo. 

6/18/12 dark 856 .ilive  4/1/15 33-f  mo. 

6/20/12 dark 836 alive  4/1/15 33 -f-  mo. 

6/28 white 866 escaped  6/1/13. 

6/.30 dark 844 escaped  or  disappcaicd  aboiil  1111. 

7/9 white 835 stolen  7/4/13. 

7/11;  little  development. 

7/20 white 815 alive  4/1/15. 

7/22;  6  to  7  day  embryo. 

8/6 white 'one? dead  8/23/12 2  da. 

8/8 white \855 alive  4/1/15 :)-'-(-  mo. 

8/13;  no  development. 

8/15 white 897 killed  9/18/12. 

8/23 dark 820 alive  4/1/15 31-f  mo. 

8/25 dark 860 alive  4/1/15 314-  mo. 

9/2;  no  development. 

9/4 white 896 alivc4/l/l5 31-|-  mo. 

(O.  R.) 


d'Bl. 
^■5  2. 
9C1. 
crC2. 
9D1, 
D2, 


9G1. 
9G2. 

HI 
9H2 
cfll. 
cf  12 

Jl 
9  J2 
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1913: 


&  St.  alba  (-162)  (c 


J  2. 
Kl. 
K2. 

LI. 

?cfL2. 


Ql. 
.'d'Q2. 


9  T.  orientalis  (99). 
1/30;  analyzed. 
2/1 ;  analyzed. 
2/9;  analyzed. 
2/11;  analyzed. 
2/19;  weighed  yolk. 
2/25;  broken. 
3/5;  no  development. 
3/7;  no  development. 
3/16;  no  development. 
3/18;  soft  shell. 
3/27;  weak  shell. 
3/29;  no  shell. 
4/11;  no  development. 
4/21;  broken. 
4/30;  analyzed. 
5/2;  analyzed. 
5/9;  analyzed. 
5/11;  analyzed. 
5/16;  no  development. 
5/18;  injured  hatching:  dark. 
.  5/23;  no  development. 
5/25;  no  development. 
5/31;  analyzed. 
6/2;  analyzed. 
6/9;  no  development. 
6/11;  no  development. 

(Nested  eggs  here  to  give  a 
7/11;  no  development. 
7/13;  1  to  2  day  development 
7/22;  no  development. 
7/24;  760;  dark;  alive  S/1/14 
8/3;  no  development. 
8/5;  no  development. 
8/15;  no  development.' 


1914; 


<f  St.  alba  (462)  (con.). 


9  T.  orientalis  (99). 
4/12;  no  development. 
4/14;  broken. 

4/27;  no  development  (analysis 
4/29;  analyzed. 
5/6;  no  development. 
5/11;  no  development  (cold?). 
5/19;  no  development. 
6/8;  no  development. 
6/10;  broken. 
6/17;  calorimeter. 
6/23;  calorimeter. 
7/5 ;  no  development. 
7/9;  soft  shell  (calorim.). 
8/6;  analyzed. 
8/8;  analyzed  (thin  shell). 


8/29;  no  development. 
8/31;  no  development. 


9/11;  no  development. 
9/13;  5  day  embryo. 


Bird  injured  herself  in  flight  soon  afte 
were  laid;  no  more  eggs  during  1914. 


'  The  female  noted  ! 


curvy,  scaly-like  affectii 


J  T.  orientalis  (105);  7/25/10;  dead  3/28/15;  4  yr.  8  mo. 

9  St.  alba  (817)  (trace  of  nsoria);  11/30/12;  alive  10/9/14;  22j  mo.' 

(For  the  earlier — mostly  unsuccessful — attempts  at  mating  105  see  under  "condensed  records,"  already  j 

A  1.  4/28/13  (Hrst  egg  in  life) ;  analysis.  E  1.  7/30;  broken  8/2  =  a  1  to  2  day  embryo. 

A  2.  4/30/13;  analysis. 

B  1.  5/31;  analysis. 

B  2.  6/2 ;  analysis. 

C  1.  6/13;  no  development. 

C  2.  6/15;  no  development. 

D.      6/21;  soft  shell. 

(Insistent  nesting  here.) 


El 
E2 

7/30;  broken  8/2  =  al 
8/1;  broken  8/2. 

Fl 
F2 

8/8;  no  development. 
8/10;  no  development 

Gl 
G2 

9/10;  no  development 
9/12;  no  development 

H. 

9/22;  no  development 

10/13;  no  development. 
10/15;  no  development. 


'  On  7/1/14  the  dam  (817)  was  recorded  as  tubercular:  dead  10/9/14;  showing  tubercular  lungs,  liver,  splee 
But  since  the  eggs  of  April  and  May  of  the  second  year  produced  young,  this  female  (mature  at  5  to  6  mo.)  c 
held  responsible  for  the  earlier  infertility. 
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Table  25   {continued). 


Al 
A2 

1/21/14.             B  1.  2/21 
1/23/14.             B  2.  2/23 

analysis, 
analysis. 

CI 
C2 

3/10 
3/12 

no  development, 
no  development. 

Dl 
D2 

3/18 
3/20 

no  development, 
no  development. 

El 
E2 

3/27 
3/29 

no  development, 
no  development. 

Fl 

F2 

4/4; 
4/6; 

lo  development, 
lo  development. 

cfGl 
G2 

4/13, 
4/15, 

dead  (cold);  5/5/14 
no  development. 

Male  105  with  sister  (99)  fn 


H  1.  4/21;  analysis. 

H  2.  4/23;  analysis. 
cf  II.  4/29;  525;  alive  4/1/15. 
cf  12.  5/1;  534;  alive  4/1/15. 

J  1.  5/13;  4  to  5  day  embryo. 
9  J  2.  5/15;  596;  alive  4/1/15. 

K  1.  5/21;  no  development. 

K  2.  5/23;  no  development. 

L  1.  6/1;  dwarf  egg;  trace  of  yolk. 

L  2.  6/3;  remainder  of  above  yolk  (infertile). 

M.    6/12;  no  development.' 

'24/14  to  3/20,/15,  no  result. 


Table  26. 
cf  T.  orientalis  (76) ;  3/17/07;  s^Ien  S,,  12/12;  65+  mo. 
9  T.  orientalis  (38);  (?  1905  or  1906?);  (ancestry  doubtful,  but  probably  related  to  &  76)  ? 

A.      4/30/09 92 dead;  (certainly  before  12/20/10). 

cTB  1.  7/12 93 dead ' 11/24/10 10  i 

cfB  2.  7/14 94 dead 10/19  09 3 


cT  T.  orientalis  (76)  as  above;  uncle;  65+  mo. 
9  T.  orientalis  (88);  6/23/08-4/23/13;  niece;  58  mo. 
Mother  of  88  =  a  sister  (11)  to  76. 


d'A  1.  5'26  10 101 escaped 6/23/12..  . 

25+  mo. 

A  2.  5/28/10 102 dead;  not  well  fed. 

Bl.  7/13;  no  record. 

B  2.  7/15;  3  to  5  day  development;  probably  deserted. 

C  1.  7/19 102 dead  between  2/17/11-4/30  11 

9  C  2.  7/21 103 dead 1/15/11.  . . 

' . .  .5  mo.  24  da! 

9  D2.  8/24 107 dead 2/25/11 . .  . 

....6  mo.  1  da. 

E  1.  10/13 110 dead  (cold?) ll/12/lO . . 

E2    10/15                 111                 dead                                               11/12/10 

1  mo. 

Breeding  continued  1911  by  O.  R. 

(F28) 

■  Autopsy  showed  only  one  questionable  gonad ;  large  wolfHau 

body,  and  abuorm 

al  kidney 

Table  26a. 

&  T.  orientalis  (40);  4,-'2S/05;  uncle;'  S'l, 

13;  72  mo. 

9  T.  orientalis  (88);  6/23/08;  niece;  4/23 

'13;  58  mo. 

F  1.  9/17/12;  not  tested 
F2.  9/19/12;  not  tested 

9G1.  9/28 840. 

G  2.  9/30 

These  bii 


.4,5   13. 


....dead 10/18/12 

together  until  death  of  88  on  4/23/13,  but  produced  no  eggs. 
This  male  was  from  cr2  X  9  2,  and  thus  a  brother  to  the  father  of  9  88. — Editor. 


.0  mo.  7  da. 

18  da. 

(O.  R.) 


Table  27. 
cf  T.  orientalis  (76);  3/17/07;  stolen  8/12/12;  uncle;  65+  mo. 
9  T.  orientalis  (88);  6/2.3/08;  4/23/13;  niece;  58  mo. 
/15  11  1 r452 dead  5/16/13 24  ; 


cfA 

cfA  2.  5/17/11  /"'"'  \446 dead  2/21/13 

B  1.  5/29;  healthy  young  killed  by  foster  parents. 

B  2.  5/31 ;  healthy  j'oung  killed  by  foster  parents. 

6/10  \  ._.  f  412cj'   dead  3/25/13. 


0/12  / ' 


1  500  9   alive  1/1/15 


.21  mo.  14  da. 
43+  mo. 


\4819 alive  1/1/15. 


.dead  7/14/11 20  da. 
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Table  27   (continued). 

El.  7/3 starved dead  7/29/H 24  da 

E  2.  7/5 starved dead  7/29/11 24  da, 

9  F  1.  7/17  \    „    /  433 dead  11/27/13 28  mo.  9  da. 

9  F2.  7/19  /  ""'^  \  4S9 dead  3/28/13 20  mo.  10  da- 

"  and  '^  ^  1-  '^/25  1  r  440? c?    escaped  '  between  10/24/12-12/1/12 16+  mo, 

and  .cf  Q2.  7/27  /  °°^  \  424?d' disappeared  5/1/12 10+  mo. 

HI.  8/6 428;  escaped  before  12/1/12. 

9  H  2.  8/8 429 alive  1/1/15 41  + 

rf"   II.  8/14 464 alive  1/1/15 40 J  + 

I  2.  8/16 .444;  disappeared  before  12/1/12. 

9    J  1.  8/22 454 dead  3  24/13 19  mo.  ! 

J  2.  8/24;  (yolklessegg). 


.dead  3,  23/13, 


cf   L  1.  9/14  \ 
cf    L  2.  9/16  f  ' 


X  1.    in   Jl;  nnt  incubated.  O  1. 

X  2.   10/23;  nut  incubated.  O  2.  11/8;  not  incubated.  (O.  R.) 

'  Copulated  as  cT ;  laid  no  eggs;  eggs  of  alba  consort  absolutely  infertile. 

^  The  sex-glands  certainly  abnormal,  no  right  testis  discernible.  The  left  testis  exceedingly  small  (less  than  4  mg.)  when 
bird  died  of  tuberculosis. 

'  o^  76  and  9  88  were  left  together  until  4/15/12.  Four  clutches  of  1  egg  each  were  laid  1/6  to  3/10;  all  on  floor  and 
fertility  not  determined;  4/14-16  another  clutch.  St.  alba  cf  224  was  then  offered,  but  not  accepted.  On  9/3  T.  orientalis, 
cf  40  was  given.    They  then  produced  only  two  clutches  as  shown  in  table  26a. 


CHAPTER  VI. 

EFFECT    OF    SEASON    OF    HATCHING    UPON     DISTRIBUTION     OF     FERTILITY 

AMONG  THE  OFFSPRING  OF  AN    OVERWORKED   PAIR   OF 

JAPANESE  TURTLE-DOVES.' 

In  earlier  chapters  the  function  of  fertiUty  has  been  examined  in  its  relation 
to  sex  and  to  longevity,  and  with  reference  to  its  dependence  upon  age,  seasons, 
inbreeding,  width  of  cross,  and  the  experimentally  induced  "overwork."  Some 
later  chapters,  too,  bear  in  part  upon  those  topics.  It  is  now,  however,  of  interest 
to  inquire  whether  the  reduced  fertility  or  "weakness"  of  germs  is  continued  into 
the  germs  of  the  next  generation,  i.e.,  whether  this  reduction  is  of  significance  in 
heredity  as  well  as  in  the  individual  development.  The  demonstration  of  the  rela- 
tion which  fertility  bears  to  the  development  of  sex  is  sufficient  definitely  to  give 
it  a  genetic  value,  but  we  may  now  examine  more  specifically  some  data  that  have 
to  do  with  the  question  of  the  continuance  in  the  offspring  of  the  lower  and  higher 
levels  of  fertility  which  have  been  seen  to  corres]:)ond  to  season. 

In  the  preceding  chapter  the  continuance  of  low  levels  ("mutations")  of  certain 
characteristics,  which  were  likewise  originally  induced  by  extreme  age  and  inbreed- 
ing, have  been  considered.  Near  the  conchision  of  that  presentation  the  inbred 
family  (table  27)  which  now  becomes  the  subject  for  si:)ecial  treatment  was  referred 
to  briefly. 

The  relationship  of  the  two  birds  chosen  as  parents  for  the  family  in  question, 
and  the  earlier  performance  of  these  same  birds  (table  26a)  was,  for  us,  a  sufficient 
guarantee  that  some  weak  progeny  could  be  secured  from  this  mating  at  the  extreme 
end  of  the  season;  and  if  a  considerable  amount  of  "overwork"  could  be  induced, 
sufficiently  large  numbers  of  young  might  be  secured  in  a  single  season  to  supply 
material  for  an  additional  test — a  further  comparative  test — to  learn  whether  the 
germs  of  birds  which  themselves  arose  from  germs  of  reduced  fertility  will  in  turn 
reveal  reduced  fertility;  -  and  whether  birds  from  the  same  parents,  proceeding  from 
stronger,  more  fertile  germs,  will  in  turn  form  germs  of  higher  developmental  power. 

The  investigation  of  the  fertility  of  the  young  of  this  pair  of  birds  bred  in  1911 
has  supplied  a  body  of  very  interesting  data.  It  is  perhaps  still  too  early  to  write 
the  complete  story  of  their  relative  fertility,  since  some  of  the  family  are  still  alive. 
It  is  nevertheless  already  clear  that  those  birds  which  developed  from  the  "stronger 
germs"  of  the  earlier  part  of  the  season  of  1911  in  their  turn  have  produced  germs 
of  greater  developmental  power  than  have  been  produced  by  their  brothers  and 
sisters  hatched  from  eggs  laid  later  in  the  season  under  stress  of  reproductive 
overwork. 


'  This  chapter  was  written  wholly  by  the  editor,  and  is  based  upon  a  breedins  study  which  wis  .ilso  ciriicil  out 
by  him  (see  next  foot-note).  The  study  is  based  on  a  mating  (table  26)  arranged  ami  fdllciwcd  dining  lillO  by  the 
author. 

-  An  early  examination  of  the  author's  manuscripts  by  the  editor  made  it  clear  that  although  there  was  much 
evidence  bearing  on  this  point  (of  a  continuance  of  reduced  fertility  from  an  induced  low  fertility  and  an  association 
of  weak  germs  with  femaleness),  tln'  fiinii  of  the  rccinds  w.mld  niakr  il  illlhciill  .h  impo^^iMi'  For  :in\  oin'  dllicr  lli:ni 
the  author  to  present  the  "whole"  of  (  he  fcrt  ihl\  I  r^t-  r.n-  .■ill  i  if  l  hi-  iiiniil.ci-.  nl  -in  \  In  'j.-  IjimK  i  iciinl  m  i  hr  .■nilhnr's 
records.  It  was  therefore  decided  tn  in.ikr  i>f  I  his  srnrs  of  t!il  I  i  hr  -n  ir-  imiu  mI.ihiI  in  lir  il,'^rMlii-,l  ,1  new  .'111(1 
additional  test  of  the  matter.  By  making  (he  records  luiii.sclf,  and  h.ivirin  this  spcrilic  point  in  niiiid  111  making  tlie 
matings  for  the  fertility  tests,  the  editor  is  able  to  give  a  fairly  full  account  of  this  test  case. 
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In  this  series,  from  a  single  season,  there  are  19  birds  which  Uved  long  enough 
normally  to  seek  expression  of  their  sexuality.  They  arose  from  a  series  of  30  eggs 
(table  27).  They  are  the  result  of  inbreeding  together  with  "overwork,"  and  (for 
some  of  them)  late  season.  All  of  these  factors  are  seen  elsewhere,  as  well  as  here, 
to  produce  weakened  germs.  In  this  case,  moreover,  it  would  seem  (1)  that  develop- 
mental  power  ivas  bestowed  upon  this  family  sufficient  to  produce  fidly  fertile  females, 
hut  insuffirirnt  to  produce  fulli/  fertile  mrdcR:  (2)  th(d  nnly  those  fpm(des  that  arose 
from  the  sIrniK/cr  earlier  germs  ircrc  jiasscsscd  of  hi<ih,  fidl.  nr  cniii/ihlc  nprodncllre 
power.  Ill  ()tlu>r  words,  femalis  (inly  in  this  family  oxhihit  the  function  of  fertility 
unreduced ;  and  only  those  particular  females  which  were  obtained  from  the  stronger 
earlier  eggs  of  an  overworked  female  parent  exhibit  an  unreduced  or  but  slightly 
reduced  fertility ;  their  sisters  from  the  weaker  germs  of  late  in  the  season  show  less 
fertility  or  no  fertility.  This  differential  of  fertility  for  the  sexes  was  an  unexpected 
though  probably  a  significant  result. 

Perhaps  if  this  situation  were  stated  in  terms  of  Professor  Whitman's  views  on 
fertility,  season,  and  of  the  relation  the  sexes  bear  to  each  other  it  would  be  simply 
this:  The  mating  of  related  birds  results  in  weakened  offspring;  the  function  of 
fertility  suffers  with  other  functions — it  too  is  weakened;  the  effects  of  overwork 
and  of  lateness  of  season  progressively  accentuate  this  weakness.  It  would  seem 
from  the  data  of  this  chapter,  that  where  fertility  is  much  reduced  from  these 
sources,^  fully  equipped  females  though  not  complete  males'*  may  be  produced; 
and  that  this  may  possibly  have  a  bearing  on  the  author's  thesis  that  "the  male 
goes  (and  must  go)  further  in  development  than  does  the  female";  or,  again  (if 
the  present  data  were  sufficient  for  a  generalization),  where  developmental  energy, 
from  such  a  reason,  is  not  of  normal  strength,  females  may  be  produced  without 
obvious  defect,  but  males  then  produced  may  bear  obvious  defect. 

It  may  seem  to  some  that  there  is  here  a  contradiction  of  certain  aspects  of 
the  principle  of  "reduced  fertility  in  proportion  to  width  of  cross"  which  has  been 
established  in  earlier  chapters;  for  it  was  there  found  that  the  crosses  of  most 
widely  separated  species  yield  only  or  almost  exclusivelj^  males,  and  that  fertility 
is  usually  reduced  in  proportion  to  the  width  of  crosses.  In  those  cases  too  the 
individuals  with  rudimentary  sex-glands  were  the  occasional /emaZfs,  not  the  males.  = 
All  is  made  clear,  however,  when  one  distinguishes,  as  has  been  done  in  Chapter  III, 
between  the  two  very  different  means  of  reducing  the  "fertility"  of  germs.  In 
obtaining  males  from  the  "wide  crosses,"  the  "strongest"  germs  of  the  birds  are 
utilized;  and  apparently  there  is  here,  as  in  the  crossing  of  varieties,  additional 
"strength"  obtained  by  the  mere  act  of  crossing.  The  reduction  of  fertility  which 
pertains  to  such  wide  crosses  rests  upon  some  "incompatibility,"  or  lack  of  coordi- 
nation, of  the  two  fused  plasms,  while  the  reduced  "fertility"  which  is  patent  in 
the  data  noAv  under  consideration  rests  certainly  upon  a  very  different  basis — 
upon  "weakness"  in  fact.  Here  parents  begin  by  supplying  germs  at  once  "weak- 
ened" by  a  union  with  a  related  (inbred)  germ;  in  addition,  too  rapid  work  at 


■^  'I'liril  i^,  inl>rrcilini;  nnd  lateness  of  season  associated  with  ovenvorlc. 

'  l;i((  III  (|ii,iiii]i;in\r  studies  on  sex  in  pigeons  by  the  editor  go  very  far  toward  estabhshing  the  proposition 
tliat  males  aiv  iini  mily  less  likely  to  be  produced,  under  the  extreme  conditions  referred  to  here,  but  those  which  do 
arise  are  less  "masculine"  than  are  other  males. 

5  Note  that  in  the  family  under  consideration,  1  male,  from  the  end  of  the  season   had  only  a  single  testicle. 
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egg-production  further  "weakens"  the  germs;  and  late  season  brings,  in  some  way, 
a  still  further  "weakness."  It  is  from  this  sort  of  "reduced  fertility" — a  fertility 
founded  upon  weakness — ^that  females  have  been  obtained  which  are  more  adequate, 
more  complete  (in  respect  to  fertility)  than  their  brothers.  Such  weakness  of 
developmental  energy  may  produce,  according  to  these  data,  a  relatively  perfect 
individual  of  the  "weaker  sex,"  but  not  a  perfect  individual  of  the  sex  which  must 
go  "further  in  development  than  the  female."  ^ 

It  is  largely  because  of  the  obvious  bearing  which  these  data  have  upon  Whit- 
man's conception  of  the  relation  which  the  sexes  bear  to  fertility,  that  advantage 
was  taken  of  this  large  family  to  make  a  thorough  study  of  the  fertility  of  its 
members.  Some  of  the  same  sort  of  thing  may  be  found  in  many  of  the  families 
bred  by  Professor  Whitman  himself,  and  he  was  plainly  convinced  that  the  weak 
fertility  of  a  germ  tends  to  be  reproduced  as  weak  fertilitj',  and  as  weakness  of 
other  sorts,  into  the  germs  of  the  next  generation.  But  an  early  examination  of 
his  data,  together  with  some  indications  and  references  to  this  pair  (which  he  had 
mated  in  1910;  see  table  26),  convinced  the  editor  that  the  parents  of  this  particular 
family  should  be  left  mated,  the  greatest  possible  number  of  offspring  secured,  and 
the  fertility  of  these  adequately  studied.  This  chapter  is,  then,  the  result  of  such 
an  effort. 

Three  means  are  used  in  the  presentation  of  the  results:  (1)  a  very  general 
textual  statement;  (2)  a  condensed  table,  followed  by  tlie  more  important  individual 
tables  which  give  a  better  and  more  detailed  idea  of  the  situation;  (3)  a  vevy  short 
and  inclusive  history  (in  smaller  type)  of  the  essential  facts  which  a  critical  survey 
of  the  evidence  would  require.  It  will  be  noted  that  an  attempt  has  been  made  to 
test  the  fertility  of  these  young  with  each  other  and  with  another  species  (St.  alba) 
with  which  T.  oricntalis  is  normally  quite  fertile. 

An  examination  of  the  condensed  tabulation  (table  28)  shows  that  all  of  the 
7  males  were  deficient  as  males;  3  had  opportunity  to  mate  (after  sexual  maturity, 
of  course)  and  failed;  3  others  mated,  copulated  with  egg-laying  females,  normally 
fully  fertile  with  this  species,  and  proved  in  all  of  many  tests  absolutely  infertile. 
One  male  (421)  which  arose  late  in  the  season,  but  from  a  clutch  of  eggs  which 
threw  2  viales,  was  very  weakly  fertile.  When  a  little  less  than  a  year  old  (with 
St.  alba)  this  male  proved  practically  infertile;  4  eggs  were  produced;  2  showed  no 
trace  of  development,  the  other  2  gave  rise  to  2-day  and  4-day  embryos.  During 
a  second  year  half  of  the  eggs  tested  with  another  alba  were  hatched,  though  half 
of  the  young  died  very  early  (see  table  31).  In  his  third  year,  Avith  still  another 
St.  alba,  this  male  is  responsible  for  20  absolutely  infertile  eggs  and  no  fertile  ones. 

On  the  other  hand,  2  females,  the  first  and  third,  proved  to  be  highly  fertile, 
the  first  (500),  with  two  different  St.  alba  males,  the  third  (433)  with  an  inbred 
"mutant"  T.  orientalis  '  (108).  The  second  female  (481)  of  the  season  has  not 
yet  been  properly  tested  as  to  fertility,  largely  because  of  her  low  and  peculiar 
fecundity  and  her  abnormal  eggs  and  egg-laying  instincts.  It  turns  out  that  the 
4  of  her  eggs  properly  tested  were  laid  within  3  months  of  the  death  by  tuberculosis 
of  her  male  {St.  alba)  consort.  The  infertility  of  these  4  eggs  is,  therefore,  of  little 
or  uncertain  significance  (see  table  29).    This  female  is  most  remarkable  for  having 

«  See  Chapters  V-VII,  Volume  1. 

'  This  pair  gave  rise  to  the  series  of  end-of-the-season  "mutants"  described  and  figured  in  the  preceding  chapter. 
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laid  15  clutches  of  eggs,  with  1  egg  only  in  a  clutch!  She  has  never  laid  a  clutch 
of  2  eggs,  and  no  other  known  member  of  her  species  has  a  comparable  history. 
The  fourth  female  (489)  was  not  veiy  thoroughly  tested.  During  her  20  months 
of  life  she  laid  no  eggs,  or  onl}^  one  at  most,  and  was  thus  certainly  less  fecund  than 
the  3  females  which  had  preceded  her.  The  fifth  female  (429)  when  well  tested 
showed,  both  with  orientalis  and  with  alba,  a  very  low  percentage  of  fertility,  the 
percentage,  too,  being  higher  with  the  former  than  with  the  latter.  The  sixth, 
seventh,  eighth,  and  ninth  females,  the  last  of  the  j^ear,  all  had  sufficient  oppor- 
tunities to  mate  without  doing  so.  The  length  of  life  of  these  birds  was  less  than 
that  of  birds  from  the  first  of  the  season,  but  females  500  and  433  (first  and  third 
of  the  season)  had  each  produced  manj^  young  before  they  had  reached  the  shortest 
of  the  shorter  life-terms  of  these  end-of-the-season  females. 

For  a  closer  and  more  critical  view  of  this  situation  the  series  of  tables  and  the 
summarized  complete  individual  histories  which  follow  may  be  consulted.  Many 
questions  will  arise,  the  answer  to  which  can  be  found  in  definite  dates  and  details 
presented  there. 

FERTILITY   OF  FEMALES   OF  THE  SERIES. 

The  females  of  the  series  will  be  considered  first.  It  has  already  been  pointed 
out  that  the  most  fertile  member  of  this  family  was  female  No.  500,  which  is  at  the 
same  time  the  first  or  earliest  of  the  females  of  the  list.  On  April  13,  1912,  this 
bird  laid  her  first  eggs  (only  10  months  old)  before  her  removal  from  her  wdnter 
quarters  with  other  T.  orientalis.  On  April  24,  1912,  she  was  placed  with  a  St.  alba 
that  proved  to  be  a  female;  they  seem  to  have  mated  and  each  soon  laid  (4)  eggs. 
Neither  of  these  first  eggs  had  opportunity  to  be  fertilized.  These  and  several 
others  from  the  series  of  1912  and  1913  were  used  for  other  studies.  Late  in  May 
of  her  first  breeding  season  she  was  given  a  male  St.  alba ;  from  this  pair  21  additional 
eggs  were  obtained  during  the  season.  The  fertilitj'  of  15  of  these  was  tested. 
The  fourth,  fourteenth,  and  sixteenth  of  the  series  were  infertile.  12  young  hatched 
and  practically  all  are  alive  at  the  end  of  3  years  (table  43). 

During  1913  the  same  pair  produced  28  eggs  and  15  young,  3  eggs  again  testing 
infertile.  Her  mate  died  of  tuberculosis  November  24,  1913.  A  new  *S^  alba 
(nearly  pure)  mate  was  given  April  1914.  From  this  pair  (till  March  20,  1915) 
50  eggs  have  been  obtained.  All  except  4  broken  ones  have  been  tested;  2  of  these 
broken  ones  are  known  to  have  contained  live  embryos,  and  2  showed  no  develop- 
ment whatever.  These  latter  were  the  tw^enty-first  and  twenty-third  eggs  of  the 
season  (August  7  and  August  22).  Two  full-term  embryos  died  from  faulty  incu- 
bation, and  1  egg  showed  only  a  trace  of  development.  Nearly  all  of  the  young 
of  1913  and  1914  are  also  still  alive  (tables  43  and  44)  at  the  time  this  is  written. 
It  is  clear,  therefore,  that  this  female — the  first  female  of  the  season — ^^vas  by  far 
the  most  fertile  of  the  entire  family  to  which  she  belonged.  Her  very  long  breeding 
record  is  placed  in  the  following  chapter  because  of  its  bearing  on  subjects  discussed 
there. 

The  short  earlier  statement,  together  with  table  29,  supply  all  that  it  is  neces- 
sary to  present  concerning  No.  481,  the  second  female  of  the  season.  Likewise 
the  very  full  treatment  accorded  in  the  preceding  chapter  to  the  offspring  of  the 
third  female  (No.  433)  sufficiently  presents  the  degree  of  fertility  of  this  bird. 
It  was  there  noted  (table  20)  that  even  with  a  weakened  "mutant"  inbred  male 
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(108),  half  of  her  eggs  were  hatched,  and  several  other  eggs  showed  well-developed 
embryos.    The  fourth  female  (489)  lived  20  months  and  laid  no  eggs. 

The  fifth  female  (429)  was  left  with  other  male  and  female  T.  orientalis  until 
15  months  old  without  indication  of  desire  to  mate.  Early  in  May  1913,  however, 
this  bird  while  unmated  laid  her  first  eggs.  She  was  thereafter  mated  with  a  *S^ 
alba  (672) ;  the  mating  proved  very  infertile.  She  was  remated  September  30,  1913, 
to  learn  whether  she  would  prove  more  fertile  with  a  male  (69)  of  her  own  species. 
It  will  be  noted  that  very  many  of  her  eggs  had  peculiar  shells — roughened  with 
calcareous  nodules,  or  were  soft  and  defective.  That  maternal  instincts  were  also 
awry  in  this  female  is  shown  by  habitual  egg-laying  from  the  perch.  A  comparison 
of  the  data  of  the  two  matings  (table  30)  shows  that  ^^'hen  female  429  was  mated 
with  a  male  of  her  own  species  she  was  very  jilainly  more  fertile  than  when  mated 
with  *S^.  alba.^  From  this  latter  mating  only  one  egg  of  17  tested  showed  any 
trace  of  development;  this  one  hatched.  The  mating  with  one  of  her  own  species, 
though  a  brother  to  her  father,  yielded  eggs  showing  some  de^•elupment  in  7  of  the 
9  tests;  2  of  these  developed  near  to  hatching.  The  considerable  numbers  of 
untested  eggs,  usually  broken  or  defective,  were  used  in  other  studies. 

The  sixth  female  (454)  lived  for  19  months,  and  although  constantly  with  males 
of  her  own  kind  she  laid  no  eggs  and  showed  no  signs  of  mating.  The  seventh  (475) 
has  a  similar  history.  The  eighth  and  ninth  females  had  a  slightly  shorter  term  of 
life,  but  like  the  preceding  remained  with  their  mature  brothers  without  producing 
eggs,  and  without  showing  any  indication  of  their  sex,  or  of  desire  to  mate. 

FERTILITY  OF  MALES  OF  THE  SERIES. 

Three  of  the  7  known  males  showed  no  signs  of  mating  and  never  won  mates; 
this  evident  deficiency  of  Nos.  452,  412,  and  488  is  all  that  was  learned  of  them. 
It  has  been  noted  that  5  of  the  known  females  show  a  similar  history.  It  may 
here  be  added  that  3  members  of  this  family  escaped  or  disappeared  without  having 
revealed  their  sex  by  means  of  eggs  or  mating  behavior.  Successful  tests  were  made 
of  the  fertility  of  4  males;  3  proved  absolutely  infertile.  Reference  to  these  test.s 
will  be  made  after  the  single  case  of  partial  fertility  is  described. 

The  original  data  on  the  fertility  of  male  421  is  given  in  table  31.  The  bird 
was  tested  with  3  different  females.  He  mated  when  only  a  year  old,  but  at  this 
time  (1912)  only  the  slightest  fertility  was  in  evidence.  Even  in  the  earlier  months 
of  1913  fertility  was  still  too  low.  Finally,  all  of  the  20  eggs  from  the  mating  of 
1914  were  absolutely  infertile,  though  the  i3irds  were  frequently  seen  to  copulate. 
On  July  16  it  was  decided  to  replace  this  male  with  a  St.  alba  (715)  to  see  whether 
the  complete  infertility  might  be  traceable  in  part  to  the  female.  That  this  was 
not  so  is  shown  by  the  record  (table  32),  from  which  it  appears  that  notwith- 
standing the  lateness  of  the  season  and  the  previous  overwork,  this  female  was  still 
fairly  fertile  with  the  new  male.  There  can  therefore  be  no  doubt  whatever  that 
"weak  sperm"  of  male  421  is  responsible"  for  the  uniform  lack  of  development 
in  the  earlier  part  of  the  season.  No.  421  acquired  his  weakness  by  inbreeding 
and  through  his  origin  from  an  egg  produced  late  in  the  season,  under  conditions 


'  Possibly  part  or  much  of  this  ditTerence  in  fertility  for  two  successive  years  may  be  due  to  ageing;  it  is  unsafe 
to  press  such  comparisons  very  far. 

'This  male  died  January  191.5  (very  tubercular);  it  had  no  right  testis  discoverable  at  autopsy;  a  diminutive  Uft 
testis;  a  very  large  tubercle  involving  whole  of  spleen,  and  possibly  the  whole  of  another  kft  gonad. 
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of  "crowded  reproduction."  The  St.  alba  male  (715),  which  was  tested  with  the 
above  female,  was  produced  under  similar  seasonal  conditions  as  the  inadequate 
male  421;  but  the  former  was  not  an  inbred.  When  bred  to  his  sister  a  con- 
siderable proportion  of  the  eggs  developed  '»  (table  32).  The  trace  of  fertility 
found  in  421  is,  however,  the  only  trace  that  will  be  found  among  the  7  known 
males  of  the  series. 

Male  464  proved  wholly  infertile  in  6  successive  tests  with  a  St.  alba,  as  is 
shown  in  detail  in  table  33.  Similarly  male  440  was  as  completely  infertile  with 
St.  alba  in  13  successive  tests  (table  34).  The  complete  infertility  (in  5  tests)  of 
the  male  last  to  be  considered  (446)  is  recorded  in  table  35.  In  this  case  the  female 
{St.  alba)  used  in  the  cross  was  tested  immediately  before  and  immediately  after 
her  infertile  union  with  446.  The  earlier  mating  was  with  a  T.  orientalis  male, 
a  brother  to  446,  but  from  the  previous  year;  in  the  later  mating  a  male  St.  alba 
was  used.  In  both  of  these  matings  the  tests  proved  fully  fertile.  Male  446  was  there- 
fore wholly  responsible  for  the  5  infertile  eggs  produced  during  his  mating  period. 

It  will  be  of  interest  to  present  here  the  record  for  1913  of  the  female  used  in 
the  three  matings  just  described  in  connection  with  the  fertility  tests  of  male  446. 
In  the  first  place,  this  will  better  show  how  completely  fertile  was  the  female  with 
which  that  bird  was  so  completely  infertile;  and  secondly,  the  data  will  be  seen  to 
reflect,  in  the  offspring  of  overworked  St.  alba  parents,  some  of  the  features  which 
until  now  we  have  considered  in  T.  orientalis  only. 

The  data  recorded  in  table  36  bring  out  the  following  points: 

(1)  The  fertility  of  31  eggs  was  tested.  The  first  22  of  these  were  fully  fertile;  the 
twenty-third  and  twenty-fourth  were  able  to  reach  full  embryonic  de\'elopment  but  unable 
to  hatch;  the  "first"  egg  of  the  following  clutch  was  fully  fertile,  while  its  mate  produced 
only  a  four-day  embryo  (imperfect  shell  may  or  may  not  have  caused  this).  The  following 
clutch  contained  an  infertile  and  a  broken  egg;  the  next  an  infertile  and  a  fully  fertile  egg 
which  produced  a  bird,  probably  weak;  it  died  10  days  after  hatching,  and  presented  at 
that  time  no  well-defined  sex-glands.  The  last  of  the  31  eggs  tested  for  fertility  produced 
a  6-  to  8-day  embryo.  A  total  of  51  eggs  were  produced  during  the  season.  Those  not 
accounted  for  in  this  table  were  used  in  other  work  (chemical  analj^sis). 

(2)  Seven  of  16  eggs  laid  before  July  1  and  incubated,  produced  males;  3  produced 
females.  After  July  1,  3  males  and  4  females  were  hatched.  Though  these  numbers  are 
not  large,  they  are  in  both  cases  sunilar  to  those  of  the  previous  year  (table  35). 

(3)  The  two  clutches  which  immediately  precede  the  first  unhatchable  clutch  both 
produced  males  from  the  first  and  females  from  tlie  second  egg. 

(4)  The  sex-glands  of  a  1-month-old  bird  from  the  end  of  the  season  (September  23) 
were  largely  or  wholly  undeveloped. 

(5)  Though  the  data  for  length  of  life  are  not  yet  complete,  many  birds  being  still 
alive,  it  is  clear  that  the  later  eggs  of  the  season  gave  rise  to  birds  of  shorter  life-terms. 
The  "seasons"  in  the  previous  year  (table  35)  also  bear  a  similar  relation  to  longevity  in 
addition  to  sex,  as  noted  above. 

(6)  These  results  obtain  from  a  mating  that  approximates  to  a  mating  of  two  indi- 
viduals of  the  same  species,  the  female  being  a  f  alha  x  \  risoria  hybrid.  It  is  evident 
that  the  great  decrease  in  fertility  at  the  end  of  1913  was  largely  due  to  reproductive 
"overwork,"  though  the  predominance  of  males  at  the  begimiing  of  the  season  and  the 
general  vitality  of  the  young  were  possibly  somewhat  infiuenced  by  the  slight  element 
of  crossing  which  is  also  involved. 

'"This  second  male  also  died  of  tuberculosis  on  March  1,  1915. 
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Condensed  and  consecutive  record  of  malings  made  lo  test  fertility  of  offspring  of  III  is  family. ^^ 

d'  452.  5/1G/11-5/16/13;  24  mo. 

When  a  year  old  this  male  placed  with  iS(.  «/').!   ln'i     iK<,  i.n.    > .  n  >L1  ■  ,\  !ii.  li  li  i  1  jn   i  1  li  1    uliil.'  immated) 

her  first  clutch  of  eggs.    These  birds  remained  tt.j      ,    i    j.       -    :: ;    l  1 1  j  I  i male  409 

died  November  15,  1912.    After  September  3,  I'.UJ,  L_    ,\       ;       .   I  aui,   /  ,,         _  i.   ii  15  years 

old;  no  result  (  9  2  died  November  17,  1912).    Uiini,  ■  i  Ip      i     ,  ,   IniL-  aimi-i  ,  :uh1  -liiiii:'    nl    l-UJ-i:;  tliis  male 
was  with  several  T.  orientalis  (including  9  475)  of  similar  ayi-  liut  witliout  rrsult. 
d'  446.  5/16/11-2/21/13;  21  mo. 

When  1  year  old  (June  25,  1912)  put  with  St.  alba  female  414  (then  nearly  1  year  old).    Five  eggs  produced, 
all  infertile;  this,  with  a  female  that  tested  very  fertile  earlier,  and  also  later,  in  the  same  season,  with  T.  orien- 
talis 101  and  with  St.  alba  26,  as  is  fully  shown  in  table  35. 
cf  412.  6/11/11-3/25/13;  2I5  mo. 

When  a  year  old  was  placed  for  a  time — probably  the  whole  summer — with  female  4S1  of  this  series  without 
result.    During  the  winter  of  1912-13  (till  death)  was  with  a  group  of  T.  orientalis,  probably  without  securing 
a  mate. 
9  500.  6/11/11;  alive  10/1/14;  40+  mo. 

The  very  considerable  data  on  this  bird  will  not  be  presented  here  in  full,  nor  in  tabular  form  (it  would 
require  three  full-page  tables),  since  these  must  be  presented  in  a  work  of  our  own  (O.  R.)  soon  to  be  published, 
in  which  chemical  and  other  aspects  of  the  ova  are  studied  in  much  detail.  To  March  20.  1915,  she  had  hatched 
59  young,  and  only  9  infertile  eggs  have  been  found.  More  than  100  eggs  have  been  produced.  Nearly  all 
her  young  are  still  alive. 
94S1.  6/25/11;  alive  10/1/14;  40+  mo. 

The  complete  record  of  this  bird  is  given  in  table  29. 
9433.  7/18/11-11/27/13;  28  mo. 

This  record  is  completely  given  in  table  20. 
9  4S9.  7/16/11-3/28/13;  20  mo.  20  da. 

When  1  year  old  this  bird  was  put,  for  about  6  months,  with  T.  orientalis  481 ;  probably  with  no  result. 
It  was  at  first  thought  that  these  birds  were  mated  (in  general  pen)  before  being  given  a  separate  cage,  and 
thought  too  that  489  had  laid  an  egg;  this  probably  wrong.  From  November  1912,  till  death,  March  28,  1913, 
with  several  T.  orientalis  males  without  result.  This  bird  was  therefore  by  no  means  the  equal  of  her  sisters 
500  and  433  in  fecundity  nor  in  desire  to  mate. 
?  cf  440.  7/26/11;  disappeared  10/24/12-12/1/12;  16+  mo. 

The  short  mating  history  of  this  male  is  presented  in  table  34.     .Sex  known  only  from  liehavior. 
?cr  424.  7/26/11;  disappeared  before  5/1/12;  10+  mo. 
42S.  8/6/11;  escaped  before  12/1/12;  16+  mo. 

For  4  months  (after  a  year  old)  this  bird  had  opportunity  to  mate  with  both  male  and  female  T.  orientalis 
without  doing  so.    Its  escape  prevented  the  ascertainment  of  its  sex. 
9  429.  8/8/11;  alive  1/1/15;  41+  mo. 

During  summer,  autumn,  and  winter  of  1912  with  two  brothers — 412  (until  January)  and  488 — without 
eggs  and  with  no  indications  of  mating.    On  May  7,  1913  (mated  to  St.  alba  672)  she  began  laying  eggs,  nearly 
all  of  which  were  infertile;  during  the  following  year  laid  mostly  clutches  of  one  egg  each  (infertile);  breeding 
record  in  table  30. 
d'464.  8/14/11;  alive  10/1/14;  38+  mo. 

When  a  year  old  this  bird  was  kept  for  about  0  months  with  a  .sister  female  436  without  result.     St.  alba 
female  892  was  given  April  30,  1913.    Table  33  supplies  the  details  of  this  infertile  union,  and  later  failure  to 
mate. 
444.  8/16/11;  disappeared  before  12/1/12;  16  mo. 

This  bird  was  kept  with  some  of  its  brothers  and  sisters  without  mating.     Its  escape  left  the  question  of 
its  sex  undetermined. 
9454.  8/22/11-3/24/13;  19  mo. 

Like  the  preceding,  this  bird  remained  with  the  other  sex  of  its  own  species  without  mating. 
9  475.  9/1/11-3/23/13;  18  mo.  22  da. 

This  bird  was  kept  with  its  older  brother,  452,  from  early  November    1912  till  time  of  death,  with  no  indi- 
cation of  mating, 
cf  421.  9/15/11-1/1/15;  39^  mo. 

The  full  history  is  given  in  table  31.    The  sex-glands  abnormal;  probably  a  single  testicle. 
d"  488.  9/15/11-4/23/13;  19  mo. 

This  bird  kept  with  some  of  its  sisters  during  its  whole  life;  it  did  not  mate. 
9436.  9/26/11-4/5/13;  18  mo. 

During  the  6  months  preceding  its  death,  female  436  was  kept  with  its  lirother  464  without  result. 
9  423.  9/28/11-2/21/13;  17  mo. 

This  bird,  the  last  hatched  of  the  series,  was  continuously  with  one  or  more  of  its  brothers  without  having 
mated  or  laid  eggs. 


'  The  birds  are  here  listed  in  the  order  of  hatching. 


EFFECT   OF   SEASON    OF    HATCHING    UPON    DLSTHIBUTION    OF    FERTILITY. 
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It  is  elsewhere  shown  that  the  germs  of  pigeons  produced  late  in  the  season, 
particularly  when  the  parents  have  been  made  to  overwork  at  reproduction,  have 
lower  developmental  power  than  have  the  earlier  produced  gametes  from  the  same 
parents.  ^  It  is  also  elsewhere  shown  that  the  sex-ratio  and  the  longevit}^  of  the 
young  produced  from  such  eggs  with  lowered  developmental  strength  are  modified— 
more  females  and  a  shorter  life-term  result  from  such  gametes.  In  this  chapter 
is  presented  the  issue  of  a  thoroughgoing  comparative  test,  made  upon  a  large 
family  of  Japanese  turtle-doves,  which  had  as  its  purpose  the  definition  of  the  limits 
of  fertility  of  each  of  the  several  members  of  the  family,  and  thus  to  learn  whether 
those  individuals  which  were  themselves  developed  from  germs  of  different  levels 
of  developmental  power,  according  to  season,  do  or  do  not  in  their  turn  show,  deliver, 
or  transmit  their  own  particular  level  of  developmental  strength  or  fertility  to 
their  own  germs. 


Table  2S.— Condensed  sketch  shou 

ing  relative  fertility  of  T. 

orientalis  offspring,  1911. 

Nos.    in 

order  of         Length  of  life. 

hatching.'! 

Opportunities  to 
mate  with          1 
T.  orientalis.        1 

No. 

Opportunities  to 
mate  with 
St.  alba. 

No. 

of 

eggs. 

Fertility. 

f    cJ'452 

J 

[    0^446 
f   £^412 
1    9  500 

9  481 

f    9  433 

J 

/?d'440 

\       424 

428 

9  429 

0^464 

444 

9  454 

9475 

1  '"■ 

[    cf'488 
9  436 
9  423 

Dead,  24  mo 

Dead,  21mo 

Dpad,21imo 

Alive,  40+ mo 

Alive,  40+ mo 

Dead,  28  mo 

Dead,  20  mo 

Escaped,  16  mo.... 

fw.  very  old  9  (2) .  .j 
^w.sev.   9's,6mo.| 
I    (9  475)                  1 
w.  £^201,  6mo ! 

w.  sev.,  6  mo.  (481)} 
/ 

0 
?0 

0 
0 

409  (sick),  2  mo...  . 
414,  4  mo 

0 

49 
30 

14 

0 

No  development. 

27  hat.;  0  infertile;  16  not  testc.l. 
24  yg. ;  2  broke  w.  emb. ;  2 infertile; 

2  not  tested. 
Only  4  (w.  alba)  tested ;  all  infertile 

1  w.  T.  orient.;  not  tested. 
12  yg.;  4  emb.;  4  infertile;  Snot 
tested. 

14  absol.  infertile;  2  not  tested. 

fw.St.allK...Onotfcste<l;lC,.-,b.sol. 
\     inform. ■;  1  l,;,tW,..l. 
fw.T.  r.n.ni  ,  11  .Ml  tr.ted;  2  no 
\     dev.:    7  r.„l,..  J-ll  ,1a. 
6  tested;  all  al„<.l.i.ik-i  tile. 

/4yg.;  4  no  dev.;  3nottes(e,l;  L'd 
\     absol.  infertile, 
/a  2  and   a  4   da.  emb.;    2   abscl. 
\     infertile. 
0 

(O.  K  ) 

(, 

0 
0 

1 
28 
0 

215,  13  mo 

•1  9489,  6  mo ! 

(108,  12  mo 1 

0 
16 

24 

fw.  sev.,  4  mo. 

Iw.   9481,6mo....j 

?0 

430,  5t  mo 

Disappeared,  10  mo. 
Escaped,  16  mo. . .  . 

Alive,  38+  mo 

Alive,  38+ mo 

Disappeared,  16  mo. 

Dead,  19  mo 

Dead,  18  mo 

Dead,  39 J  mo 

Dead,  19  mo 

Dead,  18  mo 

Dead.  16  mo 

/w.  sev.,  3  mo. 
Iw.  sev.,  3  mo. 

{ 

[g9,  12  mo 1 

23 
0 

0 
0 

0 



672,  4|mo 

fS92 

1682 

10 
0 

11 
20 

4 

w.  sev.,  3  mo. 

w.  sev.,  6  mo 

w.  sev.,  6  mo., 0^452' 

602,  10  mo 

464   6  mo 

0 
0 
0 

'  Where  brackets  are  placed,  the  ordei 
-  That  is,  eggs  by  the  female  of  the  pni 


thin  the  clutch 
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The  data  demonstrate  that  among  these  individuals  the  strongest  germs — the 
germs  of  highest  efficiencj^  in  the  accomphshment  of  development — were  produced 
by  the  earher  birds  of  the  season.  The  two  individuals  from  the  very  first  eggs  of 
the  season,  and  those  from  the  last  several  eggs  of  the  season,  were  completely  or 
almost  completely  infertile.  Almost  completely  fertile  birds  (females)  arose  from 
the  early  season.  There  appears  in  these  results,  moreover,  a  higher  degree  of 
fertility  in  the  females  than  in  the  males.  The  probable  bearing  of  this  fact  has 
been  already  pointed  out.  The  data  indicate,  therefore,  that  the  low  levels  of 
fertihty,  attained  by  experimental  means — late  season  with  overwork — are  levels 
which  not  only  influence  the  sex  of  offspring  as  shown  elsewhere,  but  that  the  func- 
tion of  fertility  which  is  thus  forced  to  new  levels  tends  to  propagate  itself  in 
inheritance  upon  such  newly  formed  or  enforced  levels. 


9  481  T.  orientali 
In  summer  of  1912  this  female  wa 
(unmated). 

St.  alba  cf  215  given  5/1/13. 
3/20/13;  (cold)  (first  in  life). 


Table  29. 
9-10;  6/14/14;  48+  luo. 
;  G/ll/ll;3/15/i:i;  21 'a  nio. 
;  G/25/11;  alive  10/1/14;  4II-|-  m. 
with    9  489;  winter  1912-13  witi 


ather  412;  cf  412  died  3/15/13 


B.  5/14/13;  not  incubated.' 

C.  5/23;  not  incubated. 

D.  6/1;  not  incubated. 


E.  6/5/13,  from  perch  and  bruken.= 

F.  S/5;  from  perch  and  broken. 

G.  8/9-10;  from  perch  and  broken. 


A.  1/2/14;  not  incubated. 

B.  1/27;  not  incubated. 

C.  3/8;  not  incubated. 

D.  3/16;  no  trace  development. 


E.  3/26;  no  trace  developi 

F.  4/11;  not  incubated. 

G.  5/2;  no  development. 
H.  5/2S;  no  development. 


c?  715  Si.  alba;  8/28/13;  alive  10/ 
This  male  given  6/16/14,  when  it  was  active  a 
(421)  given;  no  result;  c?  421  died  1/1/15. 


13+  mo. 

tile.     On7/10(uii 


'  Advantage  was  taken  of  the  opportunity  here  offered  to  study  the  .si'je  relations  of  the  egg-yolks  of  a  fu 
clutches  each  of  a  single  egg. 

2  The  nesting  habits  of  this  bird  were  never  normal.    Several  of  her  eggs  were  sliglitlj'  broken. 


T.\BLE  .30. 
cT  St.  alba  (672) ;  about  Augu.st.  1912  (from  dealer); 
9  T.orientalis  (429);  8/8/11;  alive  10/1/14;  3+  yi 
5/11/13;  first  in  life;  shell  roughened  with  calcareous  nodules. 


A  2.  5/12/13;  soft  shell. 


5/27;  from  perch;  broken. 
5/29;  not  tested. 


6/6-7;  from  perch;  broken. 


6/14;  no  development. 
6/16;  no  development. 


6/22;  from  perch;  broken. 
6/24;  no  development. 


6/30;  no  development. 
7/2;  no  development. 


7/10;  from  perch;  broken. 
7/12;  no  development. 


7/18;  from  perch;  broken. 
7/20;  white;  714;  dead  11/20/ 


I.      7/26/13  (bird  confined)  no  development. 


J  1.  8/4;  1 
J  2.  8/6;  1 


I  development. 
I  development. 


8/13;  no  development. 
8/16  or  17;  from  perch, 


8/23;  no  development. 
8/25;  no  development. 


N  1.  9/3;  no  development. 

N  2.  9/5;  on  ground,  no  development. 

O  1.  9/13;  no  development. 

O  2.  9/15;  no  development. 
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cf  69  T.  oricntali?;    7/1 
3/16/14;  not  tested. 
3/18/14;  not  tested. 

3/25;  imperfect  shell;  4  day  embryo. 

4/6;  imperfect  shell;  5  to  G  day  emijryo. 
4/8;  from  perch;  broken. 

4/19;  imperfect  shell;  8  to  9  day  embryo. 

4/27;  imperfect  shell;  3  day  embryo. 

5/6;  13  day  abnormal  embryo. 
5/8;  not  tested. 

5/18;  no  development. 

5/29;  no  development. 


T.\BLE  30   (contimied). 

7,  06;  alive  10/1/14;  8+  years,  (given  9/30/13). 
I.      6/4/14;  not  tested. 
J.      6/15/14;  not  tested. 
K.      6/23;  not  tested. 
L.      7/14;  soft  shell;  not  tested. 
M.      7/27;  not  tested. 

N.  S/12;  cracked;  10  day  abnormal  embryo. 
O.  8/25 ;  imperfect  shell ;  cracked ;  live  3  day 
PI.  9/4;  not  tested. 
P2.  9/6;  not  tested. 
Q  1.  9/19;  not  tested. 
Q2.  9/21;  not  tested. 
R.       10/4/14;  not  tested. 


6/30/12 

7/2/12 


T.\BLE  31. 
cf  T.orientalis (421);  9/15/11;  dead  1/1/15;  29l  mo. 

9  St.  hybrid  (437);  white  (J  alba,  I  risoria);  early  1911;  11/23/12;  18  mo. 
This  pair  put  together  4/24/12;  9  had  already  laid  2  clutches;  first  in  life. 
D  1.  7/13;  no  development. 
D  2.  7/15;  no  development. 


■one  2  day  embryo;  other  a  4  day  embryo. 


9  602  St.  alba  from  dealer  1,  31    13;  3,  S,/14;  U  yr.(?) 
9  was  4  to  8  mo.  old  when  bought.     Purity?     This  pair  together  5/19,  13. 
3/13;  broken. 


Jl, 

J  2. 
9  L  1. 

,  7/3;  no  development. 
,  7/5;  no  development. 

7/27 

dark 

...dark. 

Ml, 

M2, 

9N  1. 

,  8/9;  egg  stolen. 
,  8/11;  egg  stolen. 

(f  N2. 
O. 

8,,  26 

9/11;  no  development. 

..dark. 

.dead  8/17/14  , 
.deads/14/13. 


21  mo. 
.16  da. 


,  24  da. 

1+  mo. 


9  744  St.  hybrid  J  (or  nearly)  alba,  }  risoria;  3/3/13;  alive  8/1/14;  17+ 


This  9  given  early  1914, 
.  4/21/14;  no  development. 
.  4/23/14;  no  development. 
(A  1.  First  egg  in  life.) 
.  4/29;  no  development. 
.  5/1;  no  development. 
.  5/7;  no  development. 
.  5/9;  no  development. 
.  5/16;  no  development. 
.  5/18;  no  development. 


5/26; 


)  development. 
)  development. 


F  1.  6/3;  no  development. 
F  2.  6/5;  no  development. 
G  1.  6/14;  no  development. 
G  2.  6/16;  no  development. 
H  1.  6/22;  no  development. 
H  2.  6/24;  no  development. 


6/30;  no  development. 
7/2;  no  development. 


J  1.  7/11;  no  development. 
J  2.  7/13;  no  development. 


Table  32. 

cT  715  (7/8  alba);  brother;  8/28/13;  dead  ; 


9  744  (7/8  alba); 

sister;  : 

same  as  preceding 

Kl.  7/22/14;  2  day  embryo. 
9  K2.  7/24/14 white 60. 

.  ..alive  9/15/ 14. 

L  1.  7/29 white 33. 

L  2.  7,  31 ;  3  day  embryo. 

..    alive  9/15/14. 

•  9  M  1.  S/5;  pipped;  failed  to  hatch. 

M  2.  8/7;  slightly  broken;  some  development. 

Nl.  8/14 white 

...alive  9/15/14. 

U.      9/19;  no  development. 
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A.  4/ 


i:i  (first  in  life) 


Table  33. 
cf  T.orientalis(464);  inbred;  8/18/11;  alive  10/1/14;  3+  yr 
9  White  (892);  11/1/12;  4/30/14;  1  yr.  5  mo. 

alba  (or  nearly)  and  J  blond.    First  clutcli  hiid  whiU-  mated  wit 

incubated;  (9  mated  with  9). 


B  1.  5/26/13;  not  tested. 
B2.  5/28/13;  not  tested. 
C  1.  6/22;  no  development.' 
C  2.  6/24;  no  development. 


D  1.  7/18;  no  development. 
D  2.  7/20;  no  development. 
E  1.  8/23;  no  development. 
E  2.  8/25;  no  development. 


11/28;  broken. 
11/30;  not  incubated. 

9  killed  4/30/14;  tuberculosis. 
(O.  R.) 


'  These  birds  were  rather  too  young  for  fertility  to  be  at  its  greatest  height  in  either.  But  the  male  was  a  weakened 
inbred  from  an  egg  produced  rather  late  in  the  season  from  an  overworked  pair.  The  female  of  the  above  pair  became  tuber- 
cular, probably  after  most  or  all  of  the  above  eggs  were  laid.  During  the  season  of  1914  this  male  was  kept  with  a  mature 
female  jS(.  alba  (682)  without  any  eggs  whatever  being  produced.  Thus  we  see  another  evidence  of  the  weakness  of  this  male 
when  in  his  third  year. 


440  cf  T. 


Table  34. 
(inbred);  7/26/11;  disappeared  10/2 


.,  12   1.  li 


10-1-1 


;  8/16/11;  2/2/13;  1^ 


430  9  White  =  -|  alba, 
Put  together  4/17/12. 

It  is  possible,  but  hardly  probable,  that  this  female  had  laid  1  or  2  pairs  of  eggs  during  the 
7/4/12;  not  tested.  D  1.  8/1;  no  development 


A  2.  7/6/12;  not  tested. 
\i  1.  7/13;  no  development. 
IJ  2.  7/15;  no  development. 
C  1.  7/23;  no  developnient. 
C  2.  7/25;  no  development. 


D  2.  8/3;  no  development. 

G 

E  1.  8/10;  no  development. 
E2.  8/12;  no  development. 

H 

H 

F.      8/10;  no  development. 
(No  second  egg.) 

G  1.  8/31;  no  development. 
G  2.  9/2;  no  development. 

9/12;  no  development. 

'.)   14;  no  development. 


9  -H 


1 1  da 


6/2/12; 
C/4/12; 


6/11. 
6/13. 


d'Cl. 
£^0  2. 


6/20. 
6/22. 


From  4/24/12  to  6/23/12  2'.  orientalisNo.  101  was  used  as  male  parent;  0/25  to  10/11/12  T.  orientalis  ii6, 
ouiiger  brother  to  101,  was  used.  With  c?  446  it  will  be  noted  that  this  female  was  quite  infertile.  With 
more  mature  brother  all  her  egsis  (4)  developed;  two  of  these  whose  sex  is  known  were  males.  Later  in 
season  this  female  {SI.  nV>a  h  in-l  mii.  ,1  to  a  St.  alba  produced  mostly  fertile  eggs — 4  of  5  tested — and 
oung  from  this  se:i:-'.ii  :iii  I  m  i    mile.s;  a  fourth  young  was  probably  a  male. 

(?  26  has  not  a  )m  ii.  rih   .  ;         i  i     |.robably  a  pure  St.  alba,  about  three  years  old;  but  possibly 

is  a  J  alba,  J  risoria  hnirln  ,1  i;,  i-hh,      \  ,n   pugnacious. 

9  414  =  a  I  alba,  h  risoria.  In  breeding  l)ehavior  these  two  birds  resemble  two  pure  alba  (all  of  their 
young,  1913  to  1914,  were  white). 

(f  101  T.  orientalis  is  a  brother  (from  1910)  to  tf'  4411. 


.dark S22 stolen  summer  1912. 

.dark dead  6/27/12  (not  fed). 

.  dark 846 alive  4/1/15 

.dark 851 alive  4/1/15 


c?  446  T.  orienlalu 
E  1.  7/29;  no  development. 
E  2.  7/31;  no  development. 


F  1.  8/22;  no  development. 
F  2.  8/24;  no  development. 


G  1.  10/22;  not  tested. 
G  2.  10/24;  not  tested. 

9  III.  11/1 

?cfH2.  11/3 

I.  11/16;  developed  only 

9  Jl.  11/28 

9  J  2.  11/20 


.white 892 dead  4/30/14 If^ 

.white 11/29/12  (cold). 


.dead  12/20/13 12  mo.  23  da. 

.  dead  10/9/14 22  mo.  9  da. 

(O.  R.) 


EFFECT    OF   8EASOX    OF    HATCHING    UPON    DISTRIBUTION    OF    FERTILITY.  ()7 

Table  36. 
cf  St.  alba  (}  alba,  j  risoria  of  190G,  or  pure  albiQ  (20):  1906  (?) ;  4/17/14;  30  to  96  mo. 
9  St.  alba  hybrid  {i  alba,  i  ris.)  (414);  8/6/11;  3/17/14;  19  mo.  " 

,  o  E  1.  3/2/l3\  /744  9 .alive  1/15/17 47+  mo. 

**  ^  E  2.  3/4/13) \751  cf dead  4/8/14 13  mo.  4  da. 

cf  Fl.  3/13 706 dead  4/6/14 12  mo.  2.-i  da. 

F  2.  3/15;  partly  helped  from  shell  at  16  days,  failed. 

cT  G  1.  3/22 726 (killed  with  gonad  extract)  10/14/14. 

cf  G2.  3/24 734 dead  2/7/14 10  mo.  13  da. 

,1  1.  5/6;  fertile;  killed. 
J  2.  5/S;  fertile;  killed. 

9  L  1.  5/29 708 dead  8/9/16 3S  mo.  10  da. 

L  2.  5/31 777 disappeared  7/3/13-2/11/14. 

cfM  1.  6/6 759 alive  1/15/17 43+  mo. 

cfM2.  6/8 765 .lead  4,  12,  10 35  mo.  4  da. 


N  1.  6/14;  not  fed;  dead  7/16/13. 
N  2.  6/16;  not  fed;  dead  7/15/13. 

,  o  O  1.  6/22\  f767d' dead  9/27/16 39  mo.  4  da. 

'  ^  02.  6/24/     "  '    ■  \722  9 dead  4/9/15 21  mo.  16  da. 

9  PI.  7/1 730 dead  4/3/15 21  mo.  12  da. 

9   P2.  7/3 794 dead  9,29,  14 14  mo.  26  da. 

cf  Q  1.  7/9 702 clead  (i/27,  11    11  mo.  18  da. 

9  Q  2.  7/11;  (poor  care?);  dead  8/8/13. 

d'  Rl.  7/17 740 dead  9/14/10 37  mo.  27  da. 

9  R2.  7/19 775 dead  2/10/15 19  mo. 

V  1.  8/20;  incubation  17  days; '  partly  opened,  alive;  died  few  hour.s,  very  small  (l.SO  g.),  size  of  12  day  embryo. 

V  2.  8/22;  incubation  16+  days;  not  pipped,  but  probably  full-temi  embryo. 

cfW  1.  8/28 715 dead  3/17/15 19  mo. 

W  2.  8/30;  imperfect  shell;  4  day  embryo. 
X  1.  9/12;  no  development. 
X2.  9/14;  broken. 

Y  1.  9/21;  no  development. 

Y  2.  9/23;  hatched,  starved  (?):  dead  10  '23/13,  but  sex  not  evi.lent  in  this  1  mo.  old  bird! 

Z.      10/8/13;  6  to  8  day  embryo.  (O.  R  ) 

'  This  egg  should  have  hatched  at  15  days. 


CHAPTER  VII. 

CROSSES  OF   JAPANESE  TURTLE  DOVES  WITH  BLOND  AND  WHITE 
RING  DOVES.' 

The  considerable  number  of  tables  presented  here  will  serve  in  general  for  refer- 
ence in  connection  with  the  condensed  account  of  fertility  and  sex  as  given  in 
Chapter  II.  More  particularly,  they  offer:  (1)  an  opportunity  to  compare  crosses 
which  are  intermediate  to  the  "distantly  related  and  the  closelj^  related"  forms 
of  Chapter  IV;  (2)  they  show  again  the  effects  of  season  and  overwork  on  fertility, 
longevity  and  sex;  and  (3)  they  present  the  following  additional  features  not 
hitherto  considered : 

(A)  The  good  effects  of  crossing  related  genera  as  seen  in  (a)  the  long  term  of  life  of 
the  offspring;  (6)  the  development  of  all,  or  nearly  all,  of  the  eggs;  (c)  the  predominance 
of  males  from  the  eggs  of  the  spring  and  early  summer  and  from  "imcrowded  clutches" 
generally. 

(B)  It  will  be  seen  (a)  that  the  two  eggs  of  the  clutch  of  the  jjure  females  have  different 
sex  tendencies,  and  (6)  that  there  is  some  evidence  that  unpaired  eggs  (?'.  e.,  eggs  from 
clutches  of  one  egg  only)  apparently  have  stronger  sex  tendency  than  have  the  paired  eggs, 
in  that  they  are  more  independent  of  season  and  overwork,  in  their  prochiction  of  sex, 
than  are  the  paired  eggs. 

(C)  The  fertility  of  hybrids  from  these  related  genera  present  the  following  situation: 
(a)  The  hybrids  crossed  inter  se  or  with  their  parent  species  are  usually  less  fertile  than 
was  the  original  cross,  their  young  live  less  long,  and  the  sex  of  the  offspring  is  probably 
less  dependent  upon  season  and  overwork,  and  certainly  bears  little  or  no  relation  to  the 
order  of  the  eggs  in  the  clutch;  {b)  eggs  from  matings  of  complex  hybrids  are  probably 
more  fertile  than  from  matings  of  Fi  inter  se,  or  from  Fi  with  the  parent  species;  the  term 
of  life  is  probably  also  longer  than  from  that  cross,  though  this  term  is  shorter  than  that 
for  the  Fi  mdividuals  themselves. 

(D)  The  further  breeding  of  the  Fi  hybrids  and  also  of  complex  hybrids,  ]iroduced  a 
high  percentage  of  (a)  abnormal  young,  and  (b)  of  hermaphrodites. 

(E)  The  crosses  of  St.  alba  and  of  St.  risoria  with  T.  orientalis  show  that  color  is  here 
a  sex-limited  character. 

'  The  text  of  this  chapter  was  written  by  the  editor;  nearly  all  of  the  tabulated  data  are  those  of  the  author. 


Explanation  of  Platf  8. 

.A..  Adult  female  white  ring-dove,  Streptopelia  alba,     x  0.5.    Houland  dc\.,  Sept.  1911. 
The  ring  has  been  over-emphasized  in  its  depth  of  color. — Ed. 

15.  Adult  female  blond  ring-dove,  Streptopelia  risoria.    x  O.f).    Hayiisiii  del. 

View  of  entire  bird.  The  three  separate  feathers  nro  (from  left  tn  riRht)  the  (<\ln'mr  tippir,  niiddli',  and  Inwrr 
parts  of  the  ring  or  neck-mark.  The  general  color  c.iuld  !«■  drsciilicd  a^  a  p.ilc  (:\\\  n.  m  i>aliillinc,  w  liiili  lirniiucs 
lighter  on  the  throat,  and  fades  out  towards  and  an  mi  id  ilir  \.  ni ,  pa-Hii-  iiii|n  rr.pi  ili|\  mi.,  i  li.>  «  Im.'  ..i'  i  h.'  iin.lia- 
tail-coverts.  The  black  ring  is  sometimes  narrowci- a  i  ii  <  inaMI.-  ..n  i  li.'  Lack  ..i  i  !..■  iH.k  i  liaii  ai  ili.iiiil>  Tins 
fact,  together  with  the  complete  interruption  of  the  nuA  on  llu-  hack  ..I  ili.-  la  .1,  m  i  li.  hi>i  pliiinaL:.'  :l.\  w  lii.li  it  is 
broken  into  two  portions,  one  on  each  side  of  the  neck,  beginning  a  htl  Ic  l.rl..«  ami  I..  Inn.l  i  k.  .ai  -.  ..\ .  1 1  -  m.l  uruwing 

narrowerbackward),suggests  that  the  half-ring  has  arisen  by  thcextpiix I  iw..  -|...is  hk.  ik..-.  -.■.■,i  m  i  Im'  innurning- 

dove.    This  ring  is  creamy-white  in  the  "Vienna  white  dove"  {Si.  (ilhai.     It  is  ollcn  riiliucd  l.i  a  mcir  sluidow,  or 
wholly  absent,  in  the  first  plumage. 
OS 


A.  Adult  female  white  ring-dove,  Streptopdia  alba.     X  0.5.     Rowland  del.,  Sept.  1914. 

B.  Adult  female  blond  ring-dove,  Streptopelia  riisoria.      X  0.5.     Hayashi  del. 


Outer  Tail  Feather.  (Left). 


B  .         C 

Under  Side.  Upper  Side. 


Adult  female,  StreptopelmaUmXTnrturorientalis.    Hybrid  (10).   From  egg  7-16-07.    X  0.9.  Hayashi  del.,  Apr.  1908. 

A.  Entire  bird,  showing  that  color  is  not  a  pure  "white."     Dorsal  coverts  and  feathers  of  neck-mark   show 

brownish  pigment. 

B.  Under  side  of  outer  (left)  tail-feather.    That  part  of  proximal  feather  which  is  black  in  arieMdis  and  in  ruoria 

here  bears  a  rather  pale  brown  or  isabelline.      X  0.8. 

C.  Upper  side  of  the  .same  feather.      X  0.8. 

D.  One  of  the  more  pigmented  feathers  of  the  neck-mark.     Natural  size. 
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The  tabulations  presenting  these  breeding  data  fall  more  or  less  naturally  into 
four  groups.  Those  four  groups  will  be  considered  after  a  survey  of  the  se.x-limited 
phenomena  involved  in  these  crosses.  This  order  of  treatment  will  jiermit  the  reader 
to  become  more  quickly  familiar  with  the  appearance  and  general  characteristics 
of  the  forms  crossed  and  of  the  resulting  hybrids. 

The  Japanese  turtle-dove  has  already  been  seen  in  color  in  pi.  1;  the  white 
ring-dove  (St.  alba)  and  the  blond  ring-dove  (St.  risoria)  are  here  shown  in  pi.  8. 
It  will  be  observed  that  these  three  species  are  markedly  different  and  distinct 
in  color  and  color-pattern. 

SEX  LIMITED    INHERITANCE    OF   COLOR    IN    BLOND  AND  WHITE  RING-DOVES  CROSSED  WITH 
JAPANESE  TURTLE-DOVES. 

Reciprocal  Crosses  of  St.  alba  and  T.  orientalis. — The  offspring  of  a  St.  alba 
male  mated  to  a  T.  orientalis  female  are  of  two  colors.  One  of  these  colors  is  quite 
dark  (males),  though  not  as  dark  as  that  of  the  female  i:)arent.  It  is  nearly  like 
the  male  of  the  reciprocal  cross  which  is  shown  in  color  in  pi.  10.  The  other  color 
is  "almost  white."  Indeed,  unless  the  bird  and  its  feathers  are  given  more  than  a 
glance,  one  may  overlook  the  traces  of  brownish  pigment  present  in  most  body 
feathers,  and  the  more  than  a  trace  of  brown  in  the  neck-mark  and  in  the  under 
proximal  parts  of  the  rectrices.  These  birds,  which  will  be  spoken  of  as  "white," 
are,  therefore,  not  pure  white,  as  is  their  father.^  The  bird  figured  in  pi.  9  will 
demonstrate,  however,  that  this  group  is  most  sharply  differentiated  from  the  dark 
members  of  this  fraternity.  Text-fig.  1  gives  a  photographic  view  of  a  brother 
and  sister. 

Matings  of  these  two  species,  with  the  white  ring  as  father,  have  yielded  59 
dark  and  43  white  offspring.  The  sex  of  45  of  the  dark  birds  is  known; '  they  were 
males  in  every  case.  The  sex  of  40  of  the  43  white  birds  is  known;  they  were  females 
in  every  case.  The  records  are  available  in  tables  23,  24,  42,  43,  and  44.  It  is 
reasonablj'  clear,  therefore,  that  in  this  cross  the  white  color  of  the  father  is  exhibited 
by  all  of  his  daughters  and  by  none  of  his  sons. 

When,  however,  the  white  ring  is  used  as  the  female  of  the  cross  no  white  off- 
spring are  produced.  Sons  and  daughters  are  both  of  dark  color.  But  close 
examination  of  these  young  shows  there  is  a  slight  color  difference  between  the 
males  and  the  females.  In  this  case  the  males  are  perceptibly  lighter  in  color; 
the  females  a  trace  darker.  The  difference  is  made  clear  in  pis.  10  and  11,  which 
reproduce  the  colors  of  the  male  and  female  respectively.  From  this  cross  34 
males  and  39  females  were  obtained.  Tables  37  to  41  (with  25,  31,  35)  present 
the  whole  of  these  data. 

Reciprocal  Crosses  of  St.  risoria  and  T.  orientalis. — Blond  ring-dove  males  mated 
to  Japanese  turtle  females  produce  young  of  two  colors.  These  bear  a  relation  to 
the  parental  colors  somewhat  similar  to  that  described  above  for  the  white  ring  x 
Japanese  cross.      Darker  and  lighter  forms  appear;  the  dark  birds  are  all,  or 


-  Neither  of  these  two  colors  therefore  represents  a  "pure"  or  complete  segregation  of  a  parental  color. 

'  About  10  other  (lark  hinls  of  this  series  are  alive,  but  their  sex  is  not  yet  fully  tested.  Where  an  interrogation 
point  precedes  the  sex-siiiii  m  I  he  tables  referred  to  above,  this  point  is  intended  to  indicate  that  the  sex  of  the  bird 
has  not  yet  been  positinhj  Iraninl.  Where  a  question  mark  is  not  followed  by  a  sex-sign  the  mark  usually  indicates 
that  the  sex-glands  of  tlie  bird  were  abnormal,  and  invites  attention  to  a  further  statement  concerning  it.  (All  of 
the  ten  dark  birds  later  proved  to  be  males.) 
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INHERITANCE,    FERTILITY,    AND    SEX   IN    PIGEONS. 


nearly  all,  males;  for  example,  7  of  the  8  birds  listed  as  dark  in  table  47  proved 
to  be  males;  the  3  birds  there  listed  as  of  light  color  were  females;  but  1  female 
was  stated  to  be  of  dark  color.  The  data  are  incomplete,  but  it  would  seem 
that  in  this  cross  an  occasional  female  may  exhibit  the  dark  color  which  is  shown 
by  all  of  the  males.  The  light-colored  females  are  not  as  light-colored  as  is  the 
blond-ring  parent;  but  as  may  be  seen  in  jil.  12,  the  color,  the  color-pattern,  and 
particularly  the  neck-mark,  all  afford  evidence  of  the  strong  influence  of  the 
Japanese  parent. 


Tkxt 

The  white  l)ird  is  the  female;  the  dark 


UE   1.— AiUiIt  Sire  pld  pi  I  id  alha  X  Turtur  orkntalis  hyhn 
table  4'2,  under  7  and  5 


le   and   Icmale    (l)rother 
he  male.    The  colors  contrast  strongly  and  are  sex-limited  in  inheritai 


In  a  cross  of  Japanese  males  and  blond  ring  females  the  relation  of  sex  and 
color  in  the  offspring  is  not  quite  clear.  It  is  certain  that  all  of  the  young  are 
relatively  dark  in  color.     A  male  of  this  series  is  reproduced  in  pi.  13.     The  living 

Explanation  of  Plate  12. 
Adult  male  Streptopelia  risoria  x  Turtur  nrlrululis  hybrid  (1).    From  egg  4/23/04  (table  47).    Nine- 
tenths  natural  size.    Hayashi  del.,  M:iy,  1905. 

Fig.  A.  X  1.     General  coloration  and  clKunctcristifs  of  the  entire  bird. 

About  a  dozen  filoplumes  are  seen  on  the  neck-spot — often  one  to  each  of  the  colored  feathers.  One  plucked 
feather  measured  13  mm.  in  length,  its  filoplume  14  mm.  The  latter  consists  of  a  slender  hair-like  shaft,  arising  close 
beside  the  shaft  of  the  feather  and  bearing  at  its  tip  two,  three,  or  four  fine  diverging  barbs  (?).  Each  barb  bears 
irregular  short  barbules.  The  whole  is  white — hence  conspicuous  on  a  black  background.  These  filoplumes  are 
single — one  for  each  feather;  a  few  are  found  outside  the  spot,  but  only  for  a  short  distance. 

Fig.  B.  X  2.    One  feather  from  right  side  of  nock-mark 
Fig.  C.  X  4.    Filoplumes  of  above  feather  further  enlarged. 
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forms  examined  by  the  editor  indicate  that,  similar  to  the  orientalis  x  alba  cross, 
the  females  are  shghtly  darker  than  the  males.  This  situation  was  not  adequately 
treated  by  the  author,  though  he  has  noted  that  the  "juvenal"  plumage  of  the 
first-hatched  female  of  this  series  (treated  in  table  48)  was  slightly  "lighter"  in 
color  than  her  male  nest-mate. 

Color  and  Sex  in  F^  Ring- Japanese  Hybrids: — The  very  low  fertility  of  the 
Fi  hybrids,  and  the  weakness,  short  life  and  sex-abnormalities  which  are  associated 
with  the  few  gametes  which  do  begin  development,  have  here  prevented  a  full 
elucidation  of  the  relation  of  sex  and  color  in  the  F2  generation.  The  author's 
limited  data  bearing  on  this  point  are  given  in  tables  49  to  52.  The  back-crosses 
with  the  parent  species  are  far  more  fertile  than  are  crosses  made  inter  se.  The 
very  restricted  life-terms  and  the  varied  abnormalities  formed  from  these  crosses 
afford  the  best  of  material  for  the  study  of  many  important  problems.^ 

RECIPROCAL  CROSSES  OF  ST.  ALBA  AND  T.  ORIENTALIS. 

Several  of  the  subjects  mentioned  in  the  introductory  statement  of  this  chapter 
can  be  best  examined  through  a  subdivision  of  the  rather  extensive  breeding  data 
into  the  four  groups  into  which  they  can  be  conveniently  classified.  Frequent  or 
constant  reference  to  the  complete  original  data  as  given  in  the  tables  will,  however, 
be  found  quite  necessary. 

Orientalis  male  x  alba  female. — The  very  complete  breeding  record  of  a  male 
Japanese  turtle  mated  to  female  white  rings  is  given  in  tables  37  to  41.  This 
includes  10  years  of  breeding  and  11  years  of  the  life  of  this  particular  male.  Tests 
were  made  with  6  different  females.  A  glance  at  the  data  will  make  it  clear  that 
the  life-term  of  the  offspring  of  the  resulting  hybrids  is  quite  long;  longer  even  than 
that  of  the  longer-lived  parental  species  when  its  young  are  reared  in  captivity.  This 
we  shall  later  see  holds  true  also  for  the  reciprocal  hybrids. 

In  this  fact  of  increased  longevity  in  these  hybrids  one  notes  that  a  very 
important  momentum  is  given  to  the  basic  and  sustaining  powers  and  processes 
of  the  organism  by  the  "mere  act  of  crossing"  individuals  of  these  two  genera; 
and,  having  considered  this  point,  one  becomes  the  better  prepared  to  interpret 
other  unusual  features  of  these  data,  particularly  the  data  on  sex.  These 
latter  features  are  quite  probably  but  another  aspect  of  the  same  principle 
which  expresses  itself  in  an  increased  longevity.  In  other  words,  the  same 
thing  that  drives  forward  the  life-term  in  all  of  the  offspring  drives  forward  also 
sex-development  in  all  of  the  offspring.  Germs  that  are  not  otherwise  weakened 
may  be  carried  by  this  impulse  (increased  vigor  through  a  wide  cross)  to  a 
higher  level  of  sex-development  than  they  would  otherwise  have  attained,  namely, 
to  maleness. 

Further  examination  of  the  data  referred  to  above  will  show  that  the  fertility  of 
this  cross  is  remarkably  high.  In  87  tests  (tables  37  to  40)  only  4  failed  to  show 
some  development,  while  only  1  egg  began  to  develop  and  stopped  short  of  hatching; 

*  The  editor  is  making  extensive  studies  on  many  subjects  connected  with  the  size,  chemistry,  and  stored  energy 
of  the  egg,  and  of  the  relation  these  bear  to  sex  and  fertility;  on  the  relation  of  season  and  "crowding"  of  clutches  to 
sex ;  and  the  question  of  the  relative  infertility  of  these  hybrids.  The  results  of  these  studies  must  appear  later.  The 
additional  knowledge  obtained  from  these  sources,  however,  gives  the  editor  confidence  concerning  some  points  of 
the  present  chapter  which  do  not  appear  conclusive  from  the  data  available  for  the  present  volume. 
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3  of  the  4  infertile  eggs  belonged,  moreover,  to  the  very  first  clutch  of  the  season, 
while  the  fourth  belonged  to  a  last  clutch  of  the  season,  this  latter  being  at  the 
same  time  the  last  clutch  laid  during  the  life  of  a  tubercular  bird.  The  clutch- 
mate  to  this  infertile  egg  (table  40)  produced  a  short-lived  j'oung,  which  was 
without  trace  of  germ-glands.  That  the  male  parent  then  10  years  old  also  prob- 
ably contributed  to  the  weakness  of  these  germs  is  attested  by  the  result  of  the 
tests  made  during  the  following  year.  These  latter  tests  are  recorded  in  table  41, 
and  show  this  11-year-old  bird  to  be  much  less  fertile  than  when  3  to  8  years  old.^ 

Three  other  matings  of  orienialis  x  alba  have  been  presented  earlier  in  another 
connection  (tables  25,  31,  35).  The  females  in  those  crosses  were  mated  to  males 
known  to  be  weak  in  regard  to  fertility.  In  those  cases  many  infertile  eggs  were 
present,  and  most  of  the  hatched  birds  did  not  show  the  long  term  of  life  exhibited 
by  the  series  of  matings  just  described.  Other  features  of  the  data  for  the  orientalis- 
alba  crosses  will  be  considered  along  with  similar  data  for  the  reciprocal  cross. 

Alba  male  x  orientalis  female. — The  data  of  tables  42,  43,  44  (see  also  23  and  30) 
demonstrate  that  the  increased  length  of  life  observed  in  the  hybrids  above  described 
is  met  with  also  in  their  reciprocals;  the  high  degree  of  fertility  observed  there  is 
again  equally  evident  here.  In  the  first  case  to  be  noted  (table  42)  it  is  only  during 
the  immaturit.y  of  the  female  parent,  and  at  the  extremes  of  the  season,  that  there 
is  notable  infertility.^ 

The  relation  of  the  two  eggs  of  the  clutch  to  the  production  of  sex,  and  the 
relation  of  season  to  sex,  as  it  appears  in  the  present  data  for  the  reciprocal  crosses 
of  St.  alba  and  T.  orientalis,  may  now  be  considered.  In  the  alba  x  orientalis 
cross  there  occur  12  cases  in  which  the  two  sexes  arose  from  the  two  eggs  of  the 
same  clutch.  In  10  of  these  the  first  egg  gave  rise  to  a  male,  the  females  being  pro- 
duced from  the  second  of  the  clutch  in  these  same  8  cases.  In  2  cases  the  reverse 
is  true — ^the  females  here  arose  from  the  first  and  the  males  from  the  second  of  the 
clutch.  From  the  orientalis  x  alba  cross  there  were  12  clutches  which  produced 
both  a  male  and  a  female.  In  7  of  these  the  first  egg  produced  the  male,  the  second 
egg  the  female,  and  in  5  cases  this  order  was  reversed;  3  of  these  reversals,  however, 
came  from  a  series  (table  40)  in  which  the  female  was  probably  not  pure  alba,  and 
we  have  elsewhere  already  noted,  and  will  later  again  refer  to  it,  that  when  the 
female  parent  particularly  is  hybrid,  the  order  of  sexes  from  the  two  eggs  of  the 
clutch  is  quite  irregular." 

The  data  for  these  crosses  which  bear  upon  the  "shifting  of  dominance  "of  sex 
from  spring  to  autumn,  are  perhaps  not  wholly  conclusive.     They  do  accord, 


'  A  similar  result  for  the  parents  of  this  bird  has  been  shown  in  t.able  19. 

'  "See  the  young  (No.  26,  table  42)  that  failed  to  develop  fully  at  the  end  of  the  season  of  1908 — October.  This 
;ood  case,  as  it  comes  from  a  pair  that  have  been  very  fertile."     (R  16.) 

'  The  question  of  the  relation  of  the  order  of  the  egg  in  the  clutch  to  the  production  of  sex  in  these  and  other 

1  has  been,  and  is  being,  very  thoroughly  studied  by  the  editor,  who  will  presently  report  the  findings  in  full. 
In  these  studies  it  has  become  quite  clear  that  the  yolk-size  of  eggs  (of  pure  species)  is  quite  closely  correlated  with 
the  sex  of  the  resulting  offspring;  and  that  yolk-size  is  usually  correlated  with  the  size  of  the  whole  egg.  Whitman 
learned  that  males  predominate  from  the  first  egg  of  the  clutch  (see  Chapters  III  and  XIII,  and  he  certainly  had  some 
clear  evidence  that  the  total  size  of  the  first  egg  of  the  clutch  w.as  usually  smaller  than  the  second  (see  tables  174,  176, 
177).  The  amount  of  data  on  this  latter  point  (weights)  is  so  small  that  it  seems  probable  that  some  were  in  manu- 
scripts which  have  never  been  avnilable  to  the  editor.  In  our  own  studies  the  complete  records  on  the  egg-size  of 
incubated  eggs  indicates  that  in  those  cases  where  the  usual  order  of  the  sexes  (in  the  clutch)  is  reversed,  the  order 
of  yolk-size  in  these  clutches  was  also  reversed.  In  other  words,  maleness  is  associated  with  the  smaller  yolks,  and 
usually — though  not  always — the  small  yolk  is  found  in  the  first  egg  of  the  clutch. 
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however,  with  the  results  found  generally  in  the  other  crosses,  and  a  consideration 
of  this  matter  may  be  undertaken  in  connection  with  these  data.  The  effects  of 
"season"  upon  sex  are,  after  all,  not  easily  separated  from  other  agencies,  which 
also  influence  the  production  of  sex.  Chief  among  these  latter  are  the  matter  of 
the  "crowding"  of  the  clutches  (overwork),  the  strength,  vigor,  health,  and  age  of 
parents,  and  the  frequent  relative  "weakness"  of  the  very  first  egg,  or  pair  of  eggs, 
of  the  season.  It  will  be  observed  in  these  data,  and  in  those  of  other  similar 
crosses,  that  "pairs  of  males"  rarely  arise  in  the  autumn  from  crowded  clutches,  i.e., 
from  pairs  of  eggs  produced  immediately^  after  other  eggs.  Likewise  "pairs  of 
females"  rarely  arise  from  the  early  part  of  the  season  from  uncrowded  clutches. 
The  health  and  vigor  of  parents  can  not  always  be  known  in  advance,  and  for  this 
reason  the  date  of  death,  when  known,  of  all  parents  is  given  in  the  several  tabu- 
lations. The  very  first  egg  or  pair  of  eggs  in  any  season  are  found  to  produce  a 
higher  proportion  of  females  than  the  next  few  succeeding  clutches;  they  produce 
also  a  higher  proportion  of  infertile  eggs  and  of  short-lived  offspring  than  the  im- 
mediately succeeding  clutches,  and  in  these  several  ways  warrant  their  classification 
as  "weak"  eggs. 

A  condensed  and  classified  tabulation  of  the  "shifting  of  dominance"  of  sex 
of  the  alba  x  orientalis  crosses  is  given  in  table  45.  Here  an  arbitrary  date — July  1 
in  all  cases" — is  chosen  as  the  point  of  separation  of  early  and  late  season.  It  will 
be  noted  that  before  July  1  there  were  produced  29  males  to  10  females;  after  July  1, 
31  males  were  produced  to  33  females.  Of  course  an  arbitrary  date — July  1  in 
this  case — can  not  represent  the  proper  turning-point  of  predominant  maleness 
to  predominant  femaleness  in  all  of  the  9  series  tabulated,  since,  for  example,  in 
some  series  the  maximum  production  of  males  continued  after  July  1,  and  this 
tends  in  the  summary  to  make  the  number  of  "late"  season  males  too  high.  The 
numbers  concerned  are  not  large,  but  it  will  be  observed  that  in  the  "early  period, " 
where  the  method  of  lumping  the  data  least  violates  the  individuality  of  the  data, 
8  of  the  9  series  show  a  strong  predominance  of  males,  and  the  ninth  series  is  a 
small  one  having  1  male  and  1  female.  In  1908  (see  table  42),  3  of  the  first  4  eggs 
of  the  series  yielded  males,  while  the  10  succeeding  eggs  gave  rise  to  10  females. 
The  same  pair  of  parents  during  the  previous  year  threw  4  males  and  1  female  before 
July  1,  but  3  females  and  1  male  after  July  1. 

A  consideration  of  the  sex  data  from  these  crosses  is  not  complete  without 
reference  to  the  evident  predominance  of  males  over  females  in  the  offspring, 
notwithstanding  the  considerable  amount  of  "overwork"  effected  in  several  of  the 
series.  This  predominance  is  greater  in  the  alba  x  orientalis  cross  than  in  the 
reciprocal  cross;  but  the  average  for  the  two  is  greater  than  when  onenta/i's  is  mated 
with  orientalis  or  when  the  latter  is  mated  with  turtur,  which  is  only  specifically 
distinct  from  it.  Alba  is  separated  generically  from  orientalis,  though  they  are 
closely  related  genera,  having  been  grouped  formerly  within  a  single  genus.  Again 
the  predominance  of  males  is  most  pronounced  (Chapter  IV)  when  orientalis  is 
crossed  with  Columba,  and  these  two  forms  are  separated  by  differences  of  family 


'  About  6  days  is  the  shortest  time  that  an  egg  may  be  produced  and  laid  after  the  second  egg  of  tlie  previous 
clutch  was  laid. 

'  In  the  record  of  1908,  where  every  egg  laid  was  hatched  and  the  resulting  sex  ascertained  in  every  case,  the 
division-point  is  April  1,  after  wliich  no  males  were  produced,  but  the  10  further  eggs  produced  females  in  every  case. 
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rank.  It  is  thus  shown  that  if  orientalis  be  mated  with  forms  progressively  more  dis- 
tantly related  to  it,  the  predominance  of  males  progressively  increases.  It  is  further 
shown  that  in  inbred  orientalis'  there  is  an  actual  predominance  of  females.  A 
summary  of  these  data  is  given  in  table  46.  The  data  are  taken  from  the  breeding 
records  fully  given  in  this  and  previous  chapters. 

RECIPROCAL  CROSSES  OF  ST.  RISORIA  AND  T.  ORIENTALIS. 

The  amount  of  data  for  crosses  of  blond  rings  with  Japanese  turtles  is  not  large, 
but  it  coincides  with  the  data  for  the  very  similar  cross  which  has  just  been  con- 
sidered, particularly  in  the  demonstration  of  a  high  degree  of  fertility,  of  great 
length  of  life  of  off  sirring, '"  and  of  the  linkage  of  sex  and  color  in  inheritance.  The 
details  are  presented  in  tables  47  and  48. 

PRIMARY  HYBRIDS  CROSSED  INTER  SE  AND  WITH  PARENT  SPECIES. 

Most  of  the  possible  crosses  of  Fi  hybrids  from  white  rings  or  blond  rings  and 
Japanese  turtles  have  been  made.  When  back-crossed  with  the  parent  species 
these  hybrids  usually  prove  somewhat  more  fertile  than  when  crossed  inter  se.'^ 
The  results  from  11  pairs  are  fully  shown  in  tables  49  to  52.  In  every  case — in 
back  crosses  and  in  inter  se  crosses — fertility  is  low  and  the  life-term  is  short.  It 
turns  out,  furthermore,  that  of  8  offspring  A^•hose  gonads  were  examined  after  death, 
4  were  found  to  be  inadequately  or  abnormally  sexed.  An  additional  2  or  3  of 
such  offspring  (which  have  functioned,  apparently  normallj',  as  male  or  female) 
are  still  alive. 

The  details  of  these  matings  need  not  be  further  discussed  here.^^  ^  reference 
may  be  made,  however,  to  table  51,  in  which  two  Japanese  turtle  males  are  shown 
to  have  been  fertile  to  about  the  same  very  limited  degree  with  a  risoria-orientalis 
hybrid.  It  is  of  some  interest  to  note  that  in  these  two  matings  the  4  eggs  of 
this  female  which  showed  some  development  were  all  the  first  egg  of  the  clutch. 
Again,  in  table  57,  where  a  multi-hybrid  is  mated  with  a  pure  St.  risoria  female, 
there  are  5  pairs  of  eggs  which  gave  rise  to  the  two  sexes.  In  all  of  these  5  cases 
the  first  of  the  clutch  produced  a  male  and  the  second  a  female.  It  now  seems 
certain  that  fertility  and  sex  problems  in  pigeons  are  closely  bound  up  with  the 
matter  of  order  of  the  individual  eggs  of  the  clutch  (particularly,  however,  in  non- 
hybrids),  and  with  the  order,  extent,  and  crowding  of  the  clutches.  When  fertility 
is  very  low,  as  in  the  series  first  mentioned  above  (table  51),  the  longevity  is  much 
decreased;  but  if  perchance  a  bird  can  live  moderately  long,  as  did  Bl  of  pair  6, 
it  will  often  betray  striking  abnormalities;  and  these  malformations  are  often 
associated  with  sex. 

FURTHER  BREEDING  OF  COMPLEX  ORIENTALIS-ALBA-RISORIA  HYBRIDS. 

In  tables  53  to  62  are  recorded  the  results  of  a  long  series  of  matings  of  hybrids 
of  the  three  species  under  examination.  The  data  contribute  in  general  to  the 
thesis  that  "fertility  is  a  thing  of  all  degrees."     In  particular  they  show:  (1)  the 

"  Several  birds  nearly  11  years  old  from  this  series  are  still  alive. 

"  For  four  pairs  testing  absolutely  infertile  see  list  near  close  of  Chapter  II.  The  data  left  by  the  author  do  not 
fully  decide  this  point,  but  breeding  of  these  hybrids  mter  se  by  the  editor  has  made  it  clear  that  the  degree  of  fertility 
here  shown  for  pairs  1,  .3,  4,  9,  and  10  is  most  unusual  in  inter  se  crosses. 

'^  The  limitation  of  color  by  sex  shown  in  these  matings  has  already  been  described. 


A.  Parents  called  guinea-red  am  1  iiuin.  ;i-I>1.m  L    (  nniinoii  pi^irons,  .s(m 

of  their  much  whitened  oftspring  {.J  1  and  J  2) — tht-  last  uf  tlit-  st-asou  ul  1909. 
The  black  bird  is  the  dam;  the  sire  stands  behind  her.  The  two  whitened 
voung  are  to  the  left. 

B.  Adult"pouters,  male  No.  7  and  female  No.  8  (of  table  79),  and  two  of  their  strongly 

color-diverging  offspring  (£  /  and  E  2)  from  the  last  clutch  of  the  season 
(table  80)  of  1909.  Young  photographed  Oct.  14,  1909,  at  about  5^  weeks 
after  hatching.  Male  No.  7  stands  behind  the  young  {E2),  whose  feathers  are 
white  in  the  basal  portions  and  red-orange  distally.  In  this  young  no  bars  are 
present.  Female  No.  8  stands  in  the  center  between  the  male  and  the  rock- 
gray  young.  The  color  of  the  bars  of  the  dam  is  purer  white  than  in  the  sire, 
where  white  is  mixed  with  red.  Juvenal  E 1  (the  bird  with  general  rock-gray 
plumage)  has  the  bars  not  white  but  red-orange. 
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relation  of  late  season  to  infertility  (tables  57,  59,  60) ;  (2)  the  wide  range  of  fer- 
tility of  a  male  orientalis  x  risoria  hybrid  {OS  8) ;  (3)  the  association  of  a  plain 
gray  color  and  "weak  germs"  in  the  further  breeding  of  one  of  the  offspring  of  this 
male  (table  57) ;  (4)  the  formation  of  a  hybrid  composed  of  5  species'^  from  2  genera 
(pair  25);  and  (5)  the  high  frequency  of  abnormally  sexed  individuals  or  of  her- 
maphrodites which  result  from  these  crosses  (pairs  19,  21,  24,  27,  28).  In  table  62 
it  will  be  noted  that  when  a  male  composed  of  4  species  was  mated  to  a  hybrid 
female  the  2  resulting  offspring  were  both  hermaphrodites. 

Further  discussion  of  these  records  will  not  here  be  attempted,  except  for  one  or 
two  points  which  deal  with  offspring  and  descendants  of  the  male  orientalis  x 
risoria  hybrid  {OS  8)  mentioned  above.  The  data  for  the  origin  or  pedigree  of 
the  several  kinds  of  young  of  this  bird  are  found  in  the  tables  (54)  under  pairs  14 
to  18.  Two  of  these  young  (0;S'  8  x  alba)  were  mated  together  (brother  and  sister) 
and  produced  (table  55)  a  single  bird  which  at  a  little  more  than  3  years  of  age 
was  abnormally  sexed  or  unsexed.  There  was  no  left  gonad,  and  a  tubercular 
growth  was  present  in  the  region  of  the  right  gonad.  In  pair  20  (table  56)  a 
son  of  male  OS  8  and  of  a  female  risoria-turtur-alba  seems  fully  fertile  with  a  female 
alba,  but  the  offspring  are  not  long-lived. 

In  pair  21,  a  brother  to  the  male  of  pair  20  just  described  was  mated  with  a 
pure  blond-ring  female.  Here,  as  with  the  brother  mated  to  alba,  there  is  at  first 
apparently  full  fertility  with  the  production  of  young  of  short  life-term.  But, 
with  "crowded  reproduction"  in  this  cross,  there  also  appears  in  the  late  autumn 
complete  infertility,  and  bordering  this  period,  both  before  and  after,  the  production 
of  a  plain  gray  coloration  not  met  with  in  the  season  of  full  fertility  and  strong  germs. 
The  two  aberrantly  colored  forms  were  both  short-lived  and  one  at  least  was 
inadequately  sexed,  showed  a  symmetrical  deformity  of  the  fourth  toe,  and  had  11 
instead  of  12  tail  feathers.  One  of  the  sons  from  this  mating  was  similarly  mated 
to  a  pure  risoria,  and  reproduced  the  longevity  and  fertility  features  of  the  cross 
just  described,  as  may  be  seen  in  table  59. 

A  brother  and  sister  {d'OS^DS — Dx  9  0S — DS—E)  of  this  last-named  male 
proved  fertile  in  both  eggs  of  a  single  clutch  (1909).  The  first  gave  rise  to  a  female 
with  the  lighter  color  of  the  dam  and  lived  nearly  6  months;  the  second  young  of 
unknown  sex  had  the  color  of  the  sire,  and  lived  probably  more  than  18  months 
(disappeared).  A  sister  {OS—D  3 — B)  proved  fertile  in  1  of  6  tests  (first  egg  of 
third  clutch)  with  a  male  orient. -tur. -alba  hybrid  {OS—D — C).  Still  another 
brother  {OS~D  8 — H)  proved  fertile  (second  egg  of  first  clutch)  with  a  female 
Streptopelia  capicola.  This  pentahybrid  hved  probably  half  a  year.  Its  composition 
was  ^\  orient. -i^tur.-^  ris.—s\  alba-\^  capicola.^^ 

"  Another  pentahybrid  of  different  composition  is  described  in  the  concluding  paragraph  of  this  chapter. 

"  "Here  the  two  species  of  turtle-doves,  T.  orientalis  and  T.  luriur =  ca.  A 

The  two  ring-doves,  St.  risoria  and  St.  alba =  ca.  A 

The  Cape  ring-dove =  ca   A 

The  three  species  of  rings,  total ca.  A 

"The  turtle-doves  will  be  practically  swamped  and  the  result  would  be  not  much  more  than  a  simple  cross  between 
St.  risoria  and  St.  capicola.  That  is  about  what  the  immature  pentahybrid  appears  to  be.  Possibly  if  it  matures 
it  may  give  some  hints  of  other  ancestry  in  its  voice,  color  of  eye,  etc."     (F  11) 
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Table  37. 

cT  T.  orientalis  (35) ;  S/13/04;  alive  1917;  12j+  yr. 

9  St.  alba  (07) ;  died  summer  of  1906. 
A  1.  5/30/06;  no  development. 
A  2.  6/1/06 ..1 8/18/10 4  yr.  2  mo.  17  da. 

cf  T.  orientalis  (35);  (same  as  above);  124+  yr- 
9  St.  alba  (87);  5/8/09;  probably  3  to  5  yr. 

A  1.  3/2/07;  no  development. 

A  2.  3/4/07;  no  development. 

cT  B  1.  3/25 2 alive  2/1/17 10+  yr. 

9  B2.  3/27 3 alive  2/1/17 10+ yr. 

cf  C  1.  5/3 4 6/14/12 5  yr.  1  mo.  11  da. 

9  C  2.  5/5 5 alive  2/1/17 9i+  yr. 

9  D.      6/27 6 alive  2/1/17 9^+  yr. 

El.  7/19 7 disappeared  2/1/11-11/1/12 4  to  5  yr. 

9  E2.  7/21 8  (very  dark) disappeared  11/28/11 4  yr.  4  mo.  7  da. 

F  1.  8/27     (killed  by  lice) 2  da. 

F  2.  8/29 (killed  by  lice) 2  da. 

J  G.      10/15 9 alive  2/1/17 9i+  y- 

cfHl.  2/24/08 10 dead  10/15/16 8  yr.  7  mo.  21  da. 

H2.  2/26/OS dead  3/15/08 18  da. 

11.  3/22 11 4/10/08  (food?) 18  da. 

12.  3/24 12 4/11/08  (food?) 18  da. 

K  1.  4/23;  developed  to  time  of  hatching  (exposure  ?).  L  1.  5/21 ;  not  tested. 

K  2.  4/25;  developed  to  time  of  hatching  (exposure  ?).  L  2.  5/23;  not  tested. 

9M  1.  6/22 13 dead  12/8/15 7  yr.  5  mo.  10  da. 

9  M  2.  6/24 14 6/26/11 3  yr.  2  da. 

cTNl.  7/30 15 alive  2/1/17 8^+ yr.  (see  pi.  10) 

d^N2.  8/1 16 '. dead  4/12/16 7  yr.  8  mo.  11  da. 

cT  0  1.  9/9 17 12/23/09 1  yr.  3  mo.  14  da. 

9  0  2.  9/11 18 alive  2/1/17 8^+ yr. 

9  P.      1/10/09 19 alive  2/1/17 8+ yr. 

cT  Ql.  3/5 20 alive  2/1/17 8+ yr. 

9  Q2.  3/7 21 alive  2/1/17 8+ yr. 

9  Rl.  4/10 22 (?)  alive  2/1/17 8+ yr. 

R  2.  4/12 23 dead  5/4/09  (wry  neck) 22  da. 

Table  38. 
J  T.  orientalis  (35) ;  8/13/04;  alive  2/1/17;  12J+  yr. 
9  St.  alba  (8);  1907;  4/17/13;  6  yr. 

S  1.  5/16/09 24 died  early,  neglected. 

S2.  6/18 25 died  early,  neglected. 

Tl.  6/14 26 died  before  2/1/11. 

9.T2.  6/16 27 alive  2/1/17 71+  yr.  (see  pi.  11) 

cfUl.  8/7 28 accident,  12/19/09 4+  mo. 

9  U  2.  8/9 29 9/17/09 1  mo.  I 


9  V  1.  4/2/10 30 alive  2/1/17 7+  yr. 

9  V2.  4/4/10 31 alive  2/1/17 7+  yr. 

9W1.  5/25 32 alive  2/1/17 6|+ yr. 

9  W  2.  5/27 33 alive  2/1/17 6-J+  yr. 

&  X.      7/15 34 alive  2/1/17 Oj+  yr, 

Yl.  8/18 35 6/9/11 9  mo.  21  da, 

9  Y  2.  8/20 36 alive  2/1/17 6R  yr, 

d'  Z  1.  10/1 37 alive  2/1/17 6J+ yr, 

9  Z2.  10/3 38 2/5/11 4  mo.  2  da.  (F  2) 

Breeding  continued  by  O.  R. 
'(a  2'  4/22/n}°°<''''"'''"'''^'='"°*5;other  =  427  9 alive  2/1/17 0+  yr. 


2'  5/24}°°"  '"•ol*'-'":  other  =  474?  cf  , 


cT  Fl.  8/14 457 alive'  2/1/17 5.;+  yr- 

cf  F2.  8/16 478 escaped  late  1914 3+  yr- 

cf  G  1.  8/23 402 alive  2/1/17 5,;+  yr. 

G  2.  8/25;  7  day  embryo;  7  da. 
?  9  K.     10/24;  hatched;  died  at  about  2  weeks;  28  da.  (O.  R.) 

'  The  clutches  not  accounted  for  here  were  not  incubated,  but  used  in  other  studies. — EniTon. 
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3/22/12;  dark;  deserted  eggs 
3/24/12;  dark;  deserted  eggs 


Table  39. 
d*  T.  orientalJB  (35)  (continued) ;  alive;  12^+  yr. 
9  St.  alba  (8)  (continued). 

D.      4/19;  dark; d 


B  1.  4/1;  analysis. 

B2.  4/3;  analysis;  broken. 

CI.  4/11;  analysis. 
C2.  4/13;  analysis. 

9  Gl.  6/1 

crG2.  6/3 

...dark. 
. . . dark 

cf  HI.  6/9 

cf  H2.  6/11 

...dark. 
...dark. 

(f    11.  6/28 

&   12.  6/30 

...dark. 
...dark. 

J  1.  7/6;  analysis. 
J  2.  7/8;  analysis. 

9  Kl.  7/26 

K2.  7/28;analy.sis. 

...dark. 

7(f  L.      8/3 

...dark. 

9  Ml.  8/25 

?cf'M2.  8/27 

...dark. 
..  .dark. 

9  N.      9/3 

...dark. 

0.      9/25;  analysis. 

9  PI.  10/7 

...dark. 

E.      4/29;  analysis. 


Fl.  5/23;  analysis. 

F2.  5/25;  analysis. 

.alive2/l/17 56+] 

.  alive  2/1/17 56+  i 

.alive  2/1/17 56+  i 

.alive  2/1/17 56+  i 

.died  1/15/14 18  mo.  18 

.alive  2/1/17 55+  i 


ve  2/1/17. 


:  2/1/17 
: 2/1/17 


.53  + 
.53+: 


10/8;  broken;  laid  i^rematurely. 


2/1/1 


.52+1 
(O. 


9  St.  alba  till  4/17. 
cT  T.  orientalis  (35)  (( 


Table  40. 
ont.,  4/17  till  9/20/13)  ;ali 


9  St.  alba  (649);  (purity?) ;  died  10/1/13. 
9  649  from  dealer  January  31,  1913;  was  then  a  young  bird  4  to  8  mo.    cf  35  gii 
female  mated  with  another  Si.  alba  male  till  April  17,  1913. 


3/21/13;  not  tested. 

3/23/13;  not  tested. 

4/1;  not  tested. 

4/3;  not  tested. 

4/10;  fertile;  broken?    3  day 

4/12;  not  tested. 


cTDl.  5/21/13 dark. 

D2.  5/23/13;  broken. 

9  El.  5/29 dark. 

9E2.  5/31 dark. 

9  Fl.  6/6 dark. 

cf  F2.  6/S dark. 


.A.pril  17,  1913.    No.  649 


781 alive  2/1/17. 


2/1/17 

2/1/17, 


:  2/1/17 
2/1/17, 


9G  1.  6/14 dark. 

cfG2.  6/16 dark. 


.797 


.  dead  1/5/14 7  mo 

.  dead  12/10/13 0  mo 


,fH  1.  0/22 dark 754 /one,  a  cf ,  alive  4/1/15 21+  ; 

•(H2.  6/24 dark 782 \other  stolen  8/13/13. 

cf  I  1.  6/30 dark 721 alive  2/1/17 43+  : 

9   12.  7/2 dark 758 alive  2/1/17 43+] 

cf  Jl.  7/10 dark 790 alive  2/1/17 43+ i 

J  2.  7/12;  slightly  broken;  8  day  embryo. 

K.  7/21;  not  tested. 

9  St.  ?  alba  (772) ;  given  '  6/16/14  (origin  uncertain;  probably  not  pure  alba). 


9  Jl.  8/2/14 dark. 

cf  J2.  8/4/14 dark. 


.61. 


.alive  2/1/17 ;»+  ] 

.  alive  2/1/17 30+  i 


K  1.  8/16;  no  development.' 
?K2.  8/18 dark 


.  (crippled) dead  10/18/14. 


(had 


(O.  R.) 


'  From  October  1,  1913,  to  June  10,  1914,  this  male  (35)  was  kept  wth  a  St.  alba  thought  to  be  a  female,  but  which  proved 
to  be  a  male.  After  June  16,  1914,  male  No.  35  was  given  ,St.  alba  No.  772,  which  had  already  produced  18  eggs  during  1914. 
One  of  4  eggs  since  laid  proved  infertile  with  this  male  and  one  that  hatched  gave  a  weak,  crippled  (leg)  bird,  dead  at  2  months, 
with  no  visible  trace  of  a  gonad  ! 

-  Female  772,  the  mother  of  these  young,  dead  of  tuberculosis  November  23,  1914. 

'  None  of  the  tested  earlier  eggs  of  this  female  were  wholly  infertile,  though  1  formed  only  an  8-day  embryo,  1  died  while 
hatching,  and  2  were  aided  in  breaking  the  shell. 
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Table  41. 

J  T.  orientalia  (35)  (cont.) ;   alive  2/1/17;  12^+  yr. 
9  I  alba,  ]  risoria  (nearly)  (561);  4/23/14;  alive'  2/1/17;  3+  yr. 
1/26/15;  first  egg  in  life,  not  tested. 


3/17;  lost.  C  1.  3/26;  infertile. 

3/19;  lost.  C  2.  3/28;  infertile. 

4/5;  hatched;  dark;  A  75;  alive  2/1/17. 

4/7;  disappeared. 

4/14;  broken;  8  day  dead  embryo. 

4/16;  broken;  about  3  day  embryo. 

4/23;  hatched;  dark;  177;  alive  2/1/17. 

4/25;  imperfect  shell;  broken. 

5/1;  hatched  dark;  dead  (cold  ?)  5/17/15. 

5/3;  thin  shell. 


I  This  dam 


fron 


H  1.  5/10;  no  trace  of  development. 
H2.  5/12;  lost. 
I  1.  5/18;  broken. 
12.  5/20;  broken. 
J  1.  5/26;  no  trace  of  development. 
cT  J  2.  5/28;  hatched;  dark;  954;  alive  2/1/1 
9  K  1.  6/3;  dark;  919;  alive  2/1/17. 
K  2.  6/5;  no  trace  of  development. 
L  1.  6/11;  no  trace  of  development. 
L  2.  6/13;  no  trace  of  development, 
md  may  not  be  of  full  normal  strength. 


Table  42. 
St.  alba  (O);  1904  (?);  10/10/06;  2i  : 
T.  orientalis  (54);  8/19/05;  ll/?/09- 


A  1.  5/2/06;  pipped,  failed  to  hatch. 
A  2.  5/6(?)/06;  no  development. 

cf  Bl.  6/13 dark 1 8/8/06  (care?) 

?d'B2.  6/15 


?t:fCl.  7/21. 
c?  C2.  7/23. 


.  dark 7/2/06  (care  ?) 17  da. 

.dark 2 12/10/07 1  yr.  4  mo.  19  da. 

.dark 3 between  1/1/09-2/1/11 ?3  yr. 


St.  alba  ?/?/04  (dealer); 
T.  orientalis  (54)  (cont.) 


1/24/07,. 
3/1;  nod 
.3/24 


.dark. 


17/09;  probably  5  yr 
.alive  8/1/14 


Dl. 
d'T)2. 


9  Fl. 
9  F2. 

cTGl. 
9  G2. 


lopment. 

white 5 3/18/14 Oyr.  11  mo.  15  c 

;  no  development. 
4/27;  no  development. 

4/29 dark 6 3/18/12 4  yr.  10  mo.  19  ( 

6/2 dark 7 8/4/13 6  yr.  2  mo.  2  ( 

6/4 dark 8 alive  8/1/14 7+  : 

7/14 white 9 alive  8/1/14 7+: 

7/16 white 10 4/26/13 5  yr.  9  mo.  10  < 

8/25 dark 11 alive  8/1/14 7+  ; 

8/27 white 12 alive  8/1/14 7+  ; 


cfHl. 
9  H2. 

cf   II. 
cf  12. 

9   Jl. 
9   J  2. 

9  Kl. 
9  K2. 

9  LI. 
9  L2. 


2/12/08. 
2/14/08. 


3/20. 
4/17. 
4/19. 
5/23. 
5/25. 


.dark 13 escaped  11/26   i:: 

.white 4/26/10 

.dark 15 10/13/12 

.  dark 16 alive  8/1/14.  . 

.white 17 kUled  10/2/13 5i  yr, 

.white 18 alive  8/1/14 6+  yr, 


.  white . 
.white. 
.  white . 
.  white . 


8/11. 


9  Nl. 
9  N2. 


9/20 white. 

9/22 white. 


.19 1/15/10 1  yr.  7mo.  17da 

.20 .(lice)  6/23/08. 

.21 killed  4/9/14 6+  yr, 

.22 killed  10/2/13 5+ yr 

.23 escaped  11/13/13 5+ yr. 

.24 alive  8/1/14 6+  yr 

.25 alive  8/1/14 6+  yr, 

.26 developed,  not  able  to  break  through  shell. 


c?  OX.  3/2/09 dark : 

9  0  2.  3/4/09 white : 

A'o  other  eggs  during  season 


.died 


or  disappeared  between  2/18/13-5/1/13 4+  yr. 

8/1/14 5iyr. 

(F2) 
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d'B. 
cfCl, 
9  C2, 
Dl 
d'D2. 
cf  Fl. 
cf  F2. 
rf'Hl. 
cf  H2. 

cf  12! 
Jl. 
9  J  2. 
9K1. 
9  K2. 


Table  43. 

cf  St.  alba  (410)  (f  alba-J  riaoria);  May  or  June  1911;  dead  11/24/13;  29  mo. 

9  T.  orientalis  (500);  6/II/II;  alive  2/1/17;  68+ mo. 

6/7/12 dark 805 alive  2/1/17 56+  mo.' 

6/15 dark 811 alive  2/1/17 56+  mo 

6/17 white 823 alive  2/1/17 56+   mo.  (a  very  large  egg) 

6/24;  no  development. 

6/26 dark 842 alive  2/1/17 55+  mo, 

7/15 dark 809 escaped  or  disappeared  about  1/1/14. 

7/17 dark 847 alive  2/1/17 55+  mo 

8/2 dark 821 alive  2/1/17 54+  mo, 

8/4 dark 888 alive  2/1/17 54+  mo, 

8/13;  no  development. 

8/15 dark 804 stolen  7/4/13. 

8/23;  no  development. 

8/25 white 833 alive  2/1/17 53+  mo 

9/15 white 808 alive  2/1/17 53+  mo 

9/17 white 900 alive  2/1/17. 53+  mo 


cf  CI. 
d'C2. 
cf  El. 
E2. 
cT  Fl. 
9  F2. 


5./25/13 dark 716 alive  2/1/17 

5/27/13 dark 753 alive  2/1/17 

6/10 dark 774 alive  2/1/17 

6/12;  no  development. 

6/19 dark 723 alive  2/1/17 

6/21 white 770 disappeared  early. 


.dark. 


ri2 alive  2/1/1 


cfHl 
9H2. 
cf  II, 
9    12, 

?<?  L  1, 
L2 
cf"M  1, 
d'M2. 
d'Nl, 
9  N2, 


9  Al. 

9  A  2. 

cTCl. 

d'C2. 

cTE.l. 
?9  E2. 

9  Fl. 
?d'F2. 

cf  Gl. 
G2. 

9  II. 
9    12. 

?cf  J. 

9  Kl. 

9  K2. 
LI. 

cf  L2. 
M  1. 
?cf  M  2. 
?&  R  1. 
?cf  R2. 
70^  SI. 

9  S2. 
?d'Tl. 
?d'T2. 


44+  mo 
44+  mo 
43+  mo, 
43+  mo. 


6/26 

6/28;  broken 

7/4 dark 743 alive  2/1/17  .  . 

7/6 white 791 dead  10/12/16 

7/12 dark 773 dead  10/15/16 39  mo.  3  da 

7/14 white 789 died  hatching' 0  da 

8/9 dark died  hatching 0  da 

8/11;  broken. 

8/19 dark 746 alive  2/1/17 42+  mo 

S/21 dark 778 alive  2/1/17 42+  mo 

8/30 dark 709 alive  2/1/17 414-  mo 

9/1 white 780 alive  2/1/17 41-)-  rao 


'  The  clutches  (eggs)  not  accounted  for  here  were  used  in  other  studies. 

2  Note  that  the  parents  "rested"  (26  days)  before  producing  the  next  pair  of  eggs. 

Table  44. 
d'  .St.  alha  (7»7):  (nearly  pure);  G,'23/l3;  dead  9/27/15;  27  mo. 


9  T. 


s  (SOU);  6' 

5/1/14 white 572 alive  4/1;  15 

5/3/14.  ..  .white 582 alive  4/1/15 

5/19 dark 544 dead  10/5/14. 

5/21 dark fully  developed  embryo.  D 

6/5 dark 581 dead  (starved)  7/18/14. 

6/7 white dead  (not  well  fed)  6/27/14. 

6/14 white 48 alive  4/1/15. 

6/16 dark 46 alive  4/1/15. 

6/22 dark killed  by  lice  7/15/14.  9H 


alive  2/1/17;  68 
cfB  1.  5/11. 
0^3  2.  5/13. 


6/24;  laid  from  perch,  broken 
7/11 white 21 


cfH2.  7/4 dark. 


a  nearly  pure;  albino;  dead  8/21/14. 

7/13 white,  a  weak  bird,  not  fed,  died  7/28/14. 

cfN  1.  8/31 dark. 

alive  4/1/15. 
alive  4/1/15. 
alive  4/1/15. 


.dark. 


7/20 

7/28 white 

7/30 white 

8/7;  infertile. 

8/9 dark Ill alive  4/1/15. 

8/22;  infertile. 

8/24 dark  ( 

11/29 dark.. 

12/1-' 
12/14 

12/16 white pure  albino  dead  1/2/15;  low 

12/26 dark killed  (by  rats)  1/25/15. 

12/28 dark killed  (by  rats)  1/27/15. 

'  Note  that  a  "rest"  of  2' 


iiliryo);  egg  broken. 

.killed  by  fall  at  few  days  old.' 


N  2.  9/2;  bi 
cfO  1.  9,'21.  . 
c?0  2.  9/23.  . 

?cf  P  1.   10/3.  . 

?cfP2.   10/5.  . 

■'9Q  1.   10/28. 

?9Q2.   10  30. 


.dark. . 
.dark.. 
.  white  . 
.  white  . 


n?br7o 
.  alive 
■  alive 


(O.  R.) 


4/1/15. 
4/1/15. 


4/1/15. 
4/1/15. 


4/1/15. 

4/1/15. 

,  dead. 

4/1/15. 

4/1/15. 

4/1/15. 

4/1/15. 


dark  ? thrown  or  fell  from  nest  (to  radiator)  at  time  of 

dark 131 alive  4/1/15. 


plain  ovaries. 
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Table  45. — On  the  "shifting  of  dominance"  of  sex  in  crosses  of  alba  x  orientalis. 


No.  of  female 
parent. 

Year. 

Before  July  1. 

After  July  1. 

Total. 

SeetaUe: 

42 
42 
42 
42 
23 
24 
43 
43 
44 

d' 

9 

d       \        9 

4 
5 
3 

5 
2 

8 

51 

9 

0 
4 

7 
0 
4 
4 

•'   1 

„      { 

500 

Total  .  .  .  . 

lOOb 
1907 
1908 
1909 
1912 
1913 
1912 
1913 
1914 

4 
3 

3 
1 
3 
5 

0 

1 
1 
1 

1 
0 

2                   0 

1  3 

0  10 

2  1           6 

1  0 

29                 10 

31         1         33 

00 

43 

Table  46. — On  the  relations  between  "width  of  cross"  awl  the  sex  ratio  in  T.  orientalis. 


Matins- 

Width  of  cross. 

No. 
mules. 

No. 
females. 

Ratio. 

Families 

Genera 

15 

29 
60 
37 

1  (or  2) 

10 
43 
37 

15.00  :  1  or 
7.50  :  1 
2.90  :  1 
1.40  :  1 
1.00  :  1 

Orientalis  X  alba 

Do 

Average  reciprocal  crosses 

Orientalis  X  turtur 

....Do 

Species 

Do 

1.20  :  1 

7 
7 

4 
14 

1.75  :  1 
0.50  :  1 

Average  reciprocal  crosses 

Unrelated  orientalis 

...Do 

Same  species.  .  . 
Same  species  (-) 

1.12  :  1 

33 

29 
25 

1.14  :  1 
U.S4  .  1 

Table  47. 
cf  St.  risoria  (1);  (1900) ;  5+  yrs. 
9  T.  orientalis  (13);  5/28/03;  3/4/ 


A  1.  4/16/04;  no  development. 
A  2.  4/18/04;  no  development. 


2  yrs.  9  mo.  24  da. 


.alive  2/1/17 153+  mo.  (see  pi.  12). 


cf  Bl.  4/23 

B  2.  4/25;  (?)  no  development. 

9  01.  5/3 2 1/13/09 50  mo.  10  da. 

9  C2.  5/5 3 disappeared  2/1/11-11/4/13 82  to  114  mo. 

D  1.  6/2;  not  hatched. 
crD2.  6/4 4 dead  10/12/16 148  mo.  16  da. 

E  1.  6/25;  deserted. 

E2.  6/27;  deserted. 

(f  Fl.  7/12 dark 5 9/22/04 2  mo.  10  da. 

9  F2.  7/14 light 6 12/8/08 53  mo.  24  da. 

G  1.  8/15?;  not  hatched. 

G2.  8/17?;  not  hatched. 

H  1.  8/28;  not  hatched. 
9  H2.  8/30 dark.  .. 


.7 disappeared  4/8/00-2/1/11 20  to  78  i 


I  1.  9/12;  deserted. 

12.  9/14;  deserted. 

cf  Jl.  10/23 dark. 

J  2.  10/25;  not  hatched. 

K  1.  11/10;  deserted. 

K2.  11/12;  deserted. 


.8 killed  (weak)  4/28/07. 
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Table  47   {conlinued). 

cf  LI.  3/6/05 dark 9 2/5/11 71  mo. 

(f  L2.  3/8/05 dark 10 3/23/09 48  mo.  15  da. 

M  1.  4/8;  deserted. 

M  2.  4/10;  deserted. 

Ol.  4/28 dark 5/23/05 25  da. 

9  0  2.  4/30 light 11 stolen  8/13/13 100+  mo. 

cf  PI.  5/28 dark 12 2/5/08 32  mo.  7  da. 

d'  P2.  5/30 dark 13 alive  2/1/17 140+  mo. 

Q  1.  0/27;  deserted. 
Q  2.  U/29;  deserted. 
9  Rl.  7/4 light 14 9/28/08 38  mo.  24  da. 


R  2.  7/6;  no  development. 

S  1.  8/5;  broken.  T  1.  9/11;  fertile,  but  deserted. 

?S2.  8/7 darki 15;  dead  5/14/16.        T  2.  9/13  (F  13) 

^  Apparently  hermaphrodite,  certainly  abnormal;  two  Jlat  minute  gonads  (4  and  5  mg.) ;  acted  as  a  male  and  fought  till 
end  for  mates. — Editor. 

Table  48. 

(f  T.  orientalis  (14);  7/6/03;  6/3/09;  5  yr.  10  mo.  27  da. 

9  St.  risoria  (1903);  11/10/04;  1+  yr. 

d'A  1.  5/8/04 dark 1 stolen  7/19/12 98+  mo.  (see  pi.  13) 

9  A  2.  5/10/04 slightly  lighter .  .2 dead  2/4/13 106  mo.  4  da 

9B  1.  5/29 3 alive  2/1/17 152+  mo 

9B2.  5/31 dark' 4 dead  l/lS/12 91  mo.  18  da, 

cfCl.  7/9 dark 5 alive  2/1/17 151+  mo 

cf  C  2.  7/11 dark 6 dead  10/18/08 51  mo.  7  da 

9  D  1.  8/15 dark 7 dead  9/9/14 120  mo.  24  da- 

d'D2.  8/17 dark S dead  5/30/15 129  mo.  13 


(f  T.  orientalis  (0) ;  "old  bird"  when  mated. 
9  St.  risoria  (0) ;  age  unknown. 

Al.  3/26/05 dark  golden 9 3/30/07 

A  2.  3/28/05 dark  golden ....  10 probably  died  young. 

B  1.  5/5;  deserted. 
B  2.  5/7;  deserted. 

9D1.  6/15 dark 11 4/13/07 21  mo.  28  da. 

9D2.  6/17 d.irk 12 1/1/09 41  mo.  15  da. 

(F  13) 
^  Probably  no  attempt  was  made  to  distinguiah  shades  of  color  in  birds  from  this  and  succeeding  clutches. — Editor. 

Table  49. 
Pair  1. 
cf  St.  alba  (1);  age  unknown. 

9  alba  X  orient.  (28);  white;  3/4/09;  alive  10/1/14;  5i+  yr. 
A  1.  7/17/10;  A-AOl;  white;  dead  1/5/11. 
A  2.  7/19/10;  developed  a  sinus  terminalis,  and  halted. 
B  1.  8/12/10;  not  quite  able  to  hatch ;2  to  be  white. 
B  2.  8/14/10;  "made  no  development."  (F  6) 

Pair  2. 
cf  St.  alba;  age  unknown. 

9  alba  X  orient.  (23);  white;  8/9/08;  escaped  11/13/13;  5+  yr. 
A  1.  7/29/10;  no  development. 
A  2.  7/31/10;  developed,  a  small  blood  circle. 
B  1.  8/16;  developed,  but  failed  to  hatch. 
B  2.  8/18;  no  development. 

C  1.  9/18;  A-AO  1;  white;  weak;  died  in  about  24  hours. 

C  2.  9/20;  developed  about  7  day  embryo.  (F  5) 

-  "This  a  white  bird  that  evidently  failed  to  hatch  for  lack  of  strength  to  perform  the  last  step  in  its  course  to  hutching. 
Weakness  at  end  of  race." 
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Table  50. 

Pair  5. 
cf  St.  risoria  (32)  (light) ;  age  unknown. 
9  alba  X  orient.  (12)  (white);  8/27/07;  alive  10/1/14;  7+  yr. 

A  1.  7/l/10kj,g  hatched;  white  (R-AO  1) ;  disappeared  between  7/1/11  and  11/4/13.     No  record  of  other  egg. 
A  2.   //3/lOJ 

cT  B  1.  8/10;  hatched;  blond-like;  (R-AO  4) ;  alive  10/1/14  =  d'  or  cf  9   (acts  like  a  c?,  and  infertile). 

?B  2.  8/12;  hatched;  white;  (R-AO  5);  dead  1/22/11  (no  gonad  found). 
9  ?C  1.*  10/24;  R-AO  6;  white-shaded;  bulging  occiput;  dead  (cold)  11/8/10. 
C  2.  10/26:  developed,  but  unhatched. 


9  St.  alba  X  orient.  (9) ;  (white) ;  7/14/07;  alive  8/1/14;  7-|- yr. 
?A.  7/30/10;  R-AO  2;  light  blond;  dead  8/2C/10. 

"I  noticed  Aug.  23  that  this  bird  (R-AO  2)  had  an  excessively  large  occiput;  this  part  of  head  bulging 
as  if  swollen.  Aug.  25,  I  found  the  bird  with  a  twisted  neck,  held  so  that  the  top  of  the  head  rested  on  bed 
of  nest,  the  beak  pointing  upward.  The  bird  could  not  right  itself  and  apparently  had  failed  to  get  any 
food.  I  held  its  beak  to  the  mouth  of  the  male  parent  until  it  was  fairly  well  fed.  I  doubt  if  the  bird 
recovers  its  normal  condition.  Aug.  26  found  this  bird  dead  in  the  nest,  the  male  parent  standing  over  it, 
as  if  waiting  to  feed  it.  Death  probably  due  to  something  going  wrong  in  development;  the  twisted  neck 
was  a  sign  of  this.    Sex  =  ?9.    (Could  find  no  organs  for  certain)."  (F  5) 


nknovvr 


9  alba  X  orient.  (17);  white;  4/17/08;  killed  10/2/13;  5H  yr. 
A.  8/7/10;  R-AO  3;  blond;  disappeared  7/1/11-11/4/13;  " Upper  mandible  1  mm.  too  short;  later  became  right.' 
'  "Could  not  be  sure  of  an  ovary  here." 

Table  51. 
Pair  6. 
cf  T.  orientalis  (0) ;  imp.  from  Japan  between  1903  and  1905. 
9  risoria  X  orient,  hyb.  (2);  5/3/04;  1/13/09. 
A  1.  4/23/06;  pricked  shell,  deserted,  dead  without  hatching. 
A  2.  4/25/06;  no  development. 
'!<fB  1.  5/5;  hatched;  no  plain  sex-organs;  bulging  occiput;  i  dead  10/27/09. 
B  2.  5/7;  probably  no  development. 

C  1.  6/10;  no  development.  D  1.  6/23;  not  well  tested. 

C  2.  6/12;  no  development.  D  2.  6/25;  not  well  tested. 

TH  „'  -/,,  ?one  developed  part  way,  failed;  other  no  development. 
b,  2.   i/llj 

(f  (0)  removed  7/28/06. 


Pair  7. 
ef  T.  orientalis  (66);  6/6/06;  given  4/10/07 
9  risoria  X  orient,  hyb.  (2) ;  same  as  above.' 


\  1.  4/29/07;  probably  no  development. 
A  2.  5/1/07;  probably  no  development. 


Bl 
B2 

5/29; 
5/31; 

hatched;  dead  7/23/08 
no  development. 

5  J  wks. 

CI 
C2 

6/28; 
6/30; 

no  development, 
no  development. 

D  1.  7/?;  some  development. 

D  2.  7/?;  no  development.  (F  14) 

'  "This  bird  has  no  plain  sexual  organs — just  a  trace  (perhaps)  of  one  testicle.  It  had  behaved  as  a  very  pugnacious 
male  trying  hard  to  win  a  mate.  Mated  with  a  ring  but  no  result,  except  he  played  his  part  perfectly  in  sitting,  etc. ;  color 
intermediate,  nearer  T.  orient,  than  orient,  x  risoria  or  risoria  X  orient,  hybrids.  It  seemed  a  well-formed  bird  except  that  the 
head  was  noticeably  enlarged  at  the  occiput." 

^  Had  laid  0  eggs  before  mating  with  male  66.  **^ 
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Table  52. 
Pair  S. 
cf  Orientalis-alba  hyb.  (2);  3/25/07;  alive  8/1/14;  7+  yr. 
9  St.  risoria  (29) ;  age  unknown. 
A  1.  4/14/08;  no  development.  C  1.  6/21;  no  development. 

A  2.  4/16/08;  no  development.  C  2.  6/23;  no  development. 

9  B  1.  5/21;  hatched;  alive  10/1/14;  6|  yr.  D.      7/25;  probably  no  development. 

B  2.  5/23;  no  development.  (F  10) 

Pair  9. 
cT  Risoria-orient.  hyb.  (9):  dark;  3/6/05;  2/5/11 ;  71  mo. 
9  St.  risoria  (81). 

cfA.      5/27/10 SO-Rl rich  ruddy  risoria dead  5/26/13 36  mo. 

B  1.  7/4 SO-R  2 brownish  gray;  down  darker;  disappeared  between  2/5/11-11/4/13.  .  .8  to  38  mo. 

cTB  2.  7/6 SO-R  3 brownish  gray;  down  lighter;  dead  3/4/12 20  mo 

(F5) 

Pair  10. 
cT  Risoria-orient.  hyb.  (9);  same  as  above;  71  mo. 
9  Risoria-alba  X  douraca  (4);  white;  6/29/08;  U/lO/lO;  W\  mo. 

A  1.  8/31/10 SO-RD  1 interm.  risoria-orient.;  no  later  record ? 

9  A  2.  9/2/10 SO-RD  2 lighter,  like  risoria;  dead  12/30/10 3  mo. 


1.  10/14 SO-RD  3 like  sire;  disappeared  2/5/11-11/4/13 16  to  36  mo. 

2.  10/16 SO-RD  4 complexion  dark;  thrown  from  nest  killed  at  1  da.  (F  3) 

Pair  11. 
c?  Orient.  X  risoria  (5);         7/9/04;  alive  6/1/14;  10+  yr. 


9  Risoria  X  orientalis  (2);  5/3/04;  1/13/09;  56  mo. 
?F  1  or  2.  8/2/05;  pricked  shell,  failed;  10  to  12  other  tests  showed  no  development. 
A  2.  4/10/06;  began  development.  (F  18) 

Table  53. — Other  fertilUy  tests  of  orientalis  hybrids  crossed  with  risoria  and  its  hybrids. 
Pair  12. 
&  (H  1)  Domestica X  orientalis  hyb.;  (1898):  11/15/07;  9  yr. 
?9  (Ml)  Risoria-alba  X  homer  hyb.;  (4/27/98). 
These  birds  mate,  build  nests,  copulate,  etc.,  month  after  month,  (.1899)  but  no  eggs.    Same  cJ' with  9  common 
pigeon,  2  to  4  tests  1900.    No  development.       (Probably  M  1  was  not  a  female. — Editor).  (A  13) 

Pair  IS. 
d'  Orientalis-risoria  (?) 


9  Risoria-douraca  (?) 
Such  a  mating  (can  not  find  original  data — Editor)  produced  at  least  1  offspring.     9  OS-RD-2  hate 
before  Nov.  1910  (probably  1908-9);  escaped  8/4/13;  3+  yrs.  (O. 

Table  54. 

Pair  14. 
cT  Orientalis  X  risoria  hyb.  (OS  8);  8/17/04;  alive  4/1/15;  11+  yr. 
9  Risoria-alba  X  turtur  X  alba  (D  9) ;  7/25/04;  alive  1907;  3+  yr. 
A.      8/31/05;  hatched;  color  nearly  9  ris.-orient.  hyb.';  dead  10/2/05;  1+  mo. 

cfB  1.  4/4/06;  (OS  8-D  1) color  light dead  11/6/07 19 

B  2.  4/6/06;  developed  a  little. 

9C  1.  5/5 OS8-D2 light  w.  dull  turtle  spots dead  10/7/08 29: 

C  2.  5/7;  did  not  hatch. 
D.      6/15;  did  not  hatch. 

c^E.      7/9 OS8-D3 color  closely  that  of  sire dead  2/1/09 31  ) 

9  D  9  probably  sick  1907;  winter  1907-08  plainly  tubercular. 

In  1907  mated  with  a  female  St.  risoria;  no  result,  or  record  not  available. 

Pair  Wj. 
In  1908  a  female  white  ring  (St.  alba  1)  was  given. 
A  1.  2/28/08;  no  development. 

cfA  2.  3/1/08 OS-A very  light  blond dead  2/1/11-7/1/11 7  36  . 

d"B  1.  4/2 OS8-Br dark dead  12/27/09 21  1 

9B  2.  4/4 OS8-B  1 light  as  OS-A:  (thrown  from  nest),  killed  4/20/08 8 


'  The  results  of  this  cross  therefore=  J  orient.  +  J  tur.  +  J  ris.  +  \  alba 
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Table  54   (continued). 

C  1.  4/28;  probably  no  development  (incubation  not  perfect). 

C  2.  4/30;  probably  no  development  (incubation  not  perfect). 

9D1.  5/20 OSS-Dr rather  ring-like  (trace  of  tur.) dead  12/10/09.. 

d'D2.  5/22 OSS-Dl pale  blond dead  12/3/08... 


cfEl.  6/22 OS8-E darker  shade,  fertile dead  11/19/10 29  mo. 

9E2.  6/24 OS8-E lighter  shade  like  risoria dead  11/25/09 17  mo. 

F  1.  7/22;  no  development. 

F  2.  7/24;  no  development. 

Gl.  S/29 OSS-Gr dark,  but  lighter  than  sire dead  12/24/09 16  mo 

9G2.  8/31 OSS-GI lighter,  more  like  risoria alive  2/1/11 30+  mo 

d'Hl.  9/18 OSS-Hr light,  as  lighter  risoria dead  3/27/09 G  mo 

cfH2.  9/20 OS8-H1 quite  dark  ^ dead  12/26/09 15  mo 

cf  I.      11/15 OS  8-1 an  even  dark  (intermed.) dead  12/10/08 1  mo 

J  1.  12/5;  pricked  shell  and  died. 

J  2.  12/7;  no  development.  (F  4) 

K  1.  2/26/09;  (chilled);  pricked  shell  (late),  was  helped  out  and  died  1st  day;  lighter  than  K  2. 
K2.  2/28/09 0S8-K dark dead  3/4/0'J. 


I. >one  probably  dead  1/23/10;  other  no  record. 


9  alba  X  orientalis  (17)  given  1909.    Only  one  egg;  no  development 


Pair  17. 
Later  a  grand-daughter  given  as  mate.    This  new  9  (OS-D  3-F)  was  from  OS  S-D  3  above  and  a  9  blond 
ring,  and  hatched  1908. 
cfA  1.  4/20/10;  same  shade  of  brown  as  dark  hyb.  of  orient.  X  risoria  dead  5/4/10;  2  weeks. 
A  2.  4/22/10;  no  development. 

Pair  IS. 
9  \  ris.-^  albaX^  douraca  hyb.  (RD  5)  given  near  end  of  Aug.  1910. 
&\  1.  9/2/10;  color,  like  risoria;  dead  10/10/10. 
9  A  2.  9/4/10;  color,  darker,  more  like  tur.-risoria  hyb.;  dead  12/30/10.' 

'  "This  pair  of  young  repeat  the  two  colors  of  the  previous  pair,  but  the  first  egg  here  produces  light  instead  of  dark 
color,  and  the  second  egg  here  produces  dark  instead  of  light."     (F  4) 

'  The  data  for  the  bigeneric  hybrid  OS  8  show  it  to  have  been  fertile  with: 
(o)  the  trispecific  hybrid  D9  (  =  ris.-tur.-alba). 

(b)  the  pure  St.  alba  (1). 

(c)  the  related  (grand-daughter)  tetrahybrid  OS  S-D  3-F  (=  J  orient.-iV  tur.-^J  ris.-|  alba). 

(d)  the  trispecific  hybrid  RDo  (  =  \  ris.-^  alba  X  j  douraca). 

Lighter  and  darker  shades  appear,  but  in  most  cases  the  special  colors  of  the  several  species  entering  into  the  cross  is 
noted. 

Table  55. 
Pair  19. 
Two  of  the  above  offspring  (d'  OS-A  and   9  OS  8-G  =  brother  and  sister  from  OS  8  X  a  pure  alba)  were 
mated  1910,  producing  the  following: 

?A.      5/15/10 2  OS-A  1 roseate  blond killed  9/10/13 40-f-  mo. 

This  bird  had  a  large  tubercular  growth  in  the  region  of  the  right '  gonad,  but  no  gonad  discoverable. 
The  only  offspring  of  this  brother-sister  mating,  in  which  the  parents  were  trispecific  hybrids,  was  therefore 
an  imperfectly  scxed  individual. 
'  The  normal  female  pigeon  has  only  one  gonad — the  left;  the  norm.il  male  has  two. — Editor. 

Table  56. 
Pair  20. 
J  OS  8-D  U  =  \  orient.-;^  tur.-g-  ris.-j  alba) ;  pale  blond;  4/4/06;  dead  11/6/07;  19  mo. 
9  St.  aIba  =  from  cf  (1)  X  9  (D 

Composition  of  young=  J  orient.-i^f  tur.-y's  ris.-j  alba. 
A  1.  5/6/07;  OS-D-A  1;  color,  size,  shape  as  in  sire;  dead  11/28/07;  7  mo. 
A  2.  5/8/07 ;  complexion  of  A  1 ;  (poor  care  ?) ;  dead  5/25/07 ;  2  da. 
Bl.  6/15;  egg  lost. 
B2.  6/17;  egg  lost. 

cf  C  1.  7/7;  O.S-D-C  r color  like  sire:  (fertile);  dead  bctwoon  2/1/11  and  11/4/13;  4  to  5  years. 

9C2.  7/9;  OS-D-C  1 trace  lighter  than  C  1;  dead  11/14/07;  4  mo.  (F  1) 
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Table  57. 
Pair  SI. 
&  OS  8-D  3  (  =  1  orient., -jtur.-|  ris.-^  alba);  dark;  7/9/06;  dead  2/1/09;  31  mo. 
9  St.  risoria  (stray  bird,  captured,  May  1907) ;  isabelline. 
The  young  of  this  pair  have  the  composition:  \  orient.-^^f  tur.-}^J  ris.-J  alba. 

Al.  5/2S/07 OS-D3-A-r ring-like  nearly dead  before  2/1/11 ?  mo 

d'A2.  5/30/07 OS-D3-A-1 darker  than  A  1,  nearer  sire;  dead  11/7/09 29  mo 

cfBl.  7/18 OS-D3-B-r ruddy  color  of  risoria dead  11/5/07 3i  mo 

?9B2.  7/20 OS-D3-B-I strong  ruddy  of  risoria dead  10/23/13' 75  mo 

cfCl.  8/27 OS-D3-C-r reddish  ring-dove dead  11/30/07 3  mo. 

9C2.  8/29 OS-D3-C-1 reddish  ring-dove dead  11/10/07 2i 

cfDl.  2/23/OS OS-D3-D-r dark,  toward  sire;  (fertile),  .dead  12/9/09 2li 

9D2.  2/25/OS 0S-D3-D-1 a  ruddy  ring-dove dead  12/10/09 21 1  mo. 

cfE  1.  4/10 0S-D3-E-r nearly  like  sire dead  6/15/08 2  mo 

9E2.  4/12 OS-D3-E-1 ring-like;  (fertile) dead  11/7/09 19  mo 

tfFl.  5/22 OS-D3-F-r inclines  to  dark dead  10/16/09 17  mo. 

9F2.  5/24 OS-D3-F-1 lighter  than  F  1 ;  (fertile) .. .  .dead  5/15/10 24  mo. 

G  1.  7/2;  did  not  develop. 

?  9  G  2.  7/4 OS-D  3-G-l plain  gray  like  douraca  ^  (probably  died  young) . 

HI.  8/3 0S-D3-H-r dark-ring-like    \one  dead  l/3/ll 29  mo 

cfH2.  S/5 0S-D3-H-1 lighter;  (fertile)/other  4/29/11 33  mo, 

I  1.  9/20;  no  development.  J  1.  10/24;  no  development. 

12.  9/22;  no  development.  J  2.  10/26;  no  development. 

K  1.  12/30;  plain  gray,  like  douraca,  dead  between  2/27/09  and  2,  1/11 2  to  25  mo, 

9K2.  1/1/09 color  nearly  like  sire dead  2/10/09 li  mo 


cf  parent  dead  2/1/09,  "a  fine  looking  bird."  (F  1) 

'  Gonad  certainly  abnormal;  no  distinct  ovary,  but  a  few  scattered  ova  less  than  1  mm.  in  region  where  ovary  should 

have  been. — Editor. 

^  Besides  the  unusual  color  and  somewhat  uncertain  sex,  this  bird  shows  other  abnormalities.    "It  had  only  11  rectricea, 

and  the  fourth  toe  on  each  foot  is  bent  inward  (symmetrical).    Bird  is  a  little  weaker  in  size  than  earlier  birds  of  this  season." 

Table  58. 
Pair  22. 
cT  Orientalis-risoriaX  alba  (OS8-E);  dark;  6/22/08;  11/19/10;  29  mo. 
9  Orientalis-risoria  X  ris-turtur  X  alba  (OS-D  3-F) ;  light;  5/24/08;  5/15/10;  24  mo. 

cfAl.  7/2/09 OS-El nearly  dark  as  sire  ' dead  11/25/09 5  mo. 

cfA2.  7/4/09 0S-E2 nearly  dark  as  sire dead  10/21/09 4  mo. 

'  Offspring  =  Y*5  orienialis—^^  turlur-j^  risoria-j%  alba. 

Table  59. 
Pair  S3. 
&  OS-D  3-A  (\  orient.-i'y  tur.-j^^  ris.-^  alba) ;  darker  than  ring;  5/30/07. 
9  St.  risoria;  dead  11/7/09;  29  mo. 

A  1.  5/7/08 OS-D  3-A-A  r color  dark dead  before  2/1/11 ? 

9  A  2.  5/9/08 OS-D  3-A-A  1 more  ring-like  (i.e..  lighter) ;  dead  5/13/09 12  mo. 

B  1.  6/17;  complexion  dark;  killed  very  young. 

9B2.  6/19 0S-D3-A-B lighter  than  B  1 dead  (lice?)  7/4/08. 

cfC  1.  7/10 OS-D3-A-Cr like  sire dead  8/26/09 13,; 

cfC  2.  7/12 1 similar  to  C  1 dead  9/1/09 131 

cTDl.  8/22 0S-D3-A-Dr color  of  sire dead  9/11/09 13i  mo, 

0^0  2.  8/24 0S-D3-A-bl complexion  ring-like dead  10/8/OS li  mo. 

El.  10/18 OS-D3-A-Er color  nearly  of  sire;  frozen  (?)  1/1/12 39 

E2.  10/20 OS-D3-A-EI a  little  darker  than  dam;  dead  12/20/09 14 

F  1.  12/26;  no  development. 
F  2.  12/28;  no  development. 


cfGl.  2/25/09 0S-D3-A-Gr color  of  sire dead  1/24/10 11 

&G  2.  2/27/09 OS-D  3-A-G  1 dead  10/23/09 8 

9  H  1.  5/15 OS-D  3-A-H  r nearly  like  sire dead  9/7/09 4  mo, 

d'H2.  5/17 OS-D  3-A-H  1 lighter  than  sire dead  9/11/09 4  mo. 

rf"  II.  8/16 OS-D  3-1  r dark  as  sire,  nearly dead  1/31/10 5  J  mo, 

9  I  2.  8/18 OS-D  3-11 color  of  dam dead  2/1/10 5.V  mo 


INHERITANCE,    FERTILITY,    AND    SEX   IN    PIGEONS. 

Table  60. 
Pair  Slf. 
d'  Turtur-oricnt.  hyb.  (5):  6/6/04;  aWve  8/1/14:  10+  yr. 
9  Humilis  X  hum.-risoria  hyb.  (HHR  2) ;  S/17,  05;  8/20  OS;  36  mo. 
A  1.  4/15/07;  no  development. 
A  2.  4/17/07;  no  development. 

(^B  1.  5/7 TO-HRl like  sire  or  turtur  (fertile).,  .dead  1/15/09  (care) 20+  mo. 

d'B2.  5/9 TO-HR2 like  sire  or  turtur  (fertile).,  .dead  10/9/09 29  mo. 

C  1.  6/15;  developed  (deserted  on  train). 
C  2.  6/17;  developed  (deserted  on  train). 

D  1.  7/4 TO-HR3 color  ? dead  at  12  days. 

D2.  7/6 TO-HR4 color? dead  at  16  days. 

E  1.  8/9  \one  began  development  (unsteady  incubation  ?). 
9  E  2.  8/11/one TO-HR  5 color  ? dead  12/5/07 4  mo. 

F  1.  3/21/081  one... TO-HR  6 skin  and  down  dark dead  before  2/5/11 7 

F  2.  3/23/08/one . .  .TO-HR  7 skin  and  down  trace  less  dark;  dead  before  2/5/11 ? 

G  1.  4/2 TO-HR  S complexion  about  that  of  F  1  and  F2;  dead  before  2/5/11 ? 

G  2.  4/4;  no  development. 
H  1.  4/20;  no  development  (care  ?). 
9H2.  4/22 TO-HR  9 like  sire ;  toward  turtur dead  8/13/08 4  mo. 

I  1.  5/10;  no  development. 
9  12.  5/12 TO-HR  10 dark  (more  like  dam  than  previous  young) ;  dead  (food  ?).  . .  .4  mo. 


CJ'9  Jl.  7/7 TO-HR  11 dark  "as  usual"  (?  hermaph.);  killed  5/1    12 46  mo.' 

J  2.  7/9 developed  12  day  embryo  (2  day  of  hatching)  upper  jaw  curved  to  left.  (F  16) 


Pair  25. 
d'  Turtur-orient.  X  hum.  X  hum.-risoria  hyb.  (TO-HR  1);  5/8,  07;  1/15/09  (care);  20  mo, 
9  St.  alba;  age  and  parents  unknown. 
cfA  1.  6/19/08;  color  and  appearance  '  of  humilis,  trace  lighter,  dead  at  25  da. 


A  2.  6/21/08;  no  development, 
no  de\'elopment. 
no  development. 


no  development. 

developed,  pricked  shell,  failed;  complexion  dark  like  A  1. 


C  1.  8/4; 
C2.  8/6; 

'  This  bird  had  an  ovary  on  the  left  side,  but  in  addition  there  seemed  to  be  a  right  gonad  involved  in  a  very  large 
tumor.    The  bird  was  killed  fighting:  had  a  body  unnaturally  rounded  for  a  dove.    Until  opened  for  autopsy  thought  to  be  a 
male;  it  had  certainly  behaved  so  as  to  give  this  impression. — Editor. 
'  Young  =  J  turtur,  J  orient.,  j\  hum.,  -^i  risoria,  J  alba. 

Table  61. 
Pair  SO. 
(?  Turtur-orient.  X  hum.  X  hum.-risoria  hyb.  (TO-HR  2) ;  dark  with  red  (turtur) ;  5/9/07;  10/9/09;  29  mo. 
9  St.  risoria;  age  and  ancestry  not  given;  isabelline. 

d'Al    7/5/08 TO-HR-Rl dark,  more  like  sire dead  8/22/10 25*  mo. 

d'A2.  7/7/08 T0-HR-R2 dark,  more  like  sire dead  7/24/09 13  mo. 

9B  1.  8/15 TO-HR-R3 interm.  to  parents dead  2/24/10 IS  mo. 

cfB  2.  8/17 T0-HR-R4 dark  reddish  brown;  turtur  neck-mark;  dead  2/8/09 6  mo. 


Pair  27. 
9  St.  risoria  (2d  female  here)  given  4/14/09. 

d'A  1.  4/21/09 TO-HR-R5 complexion  dark dead  (cold?)  5/29/09 38  da. 

if  A  2.  4/23/09 TO-HR-R  6 color  dark,  as  most  young,  .dead  5/23/09 30  da. 

5/19 TO-HR-R  7 dark,  toward  humilis  (much  as  former  birds);  8/19/10 15  mo. 


B  2.  5/21;  no  development. 
?C  1.  6/16 TO-HR-R  8 dark  as  most  others;  sex  abnormal 

C  2.  6/18;  hatched  (color  of  C  1)  with  deformed  legs;  killed  7/S;  1  mo. 

d'D  1.  8/1 TO-HR-R  9 dark  like  most  former  birds;  dea<: 

cJ'D2.  8/3 TO-HR-R  10 dark  like  others dead  : 

'  "Sex?;  I  could  find  no  male  or  female  organs." 


dead  9/15/09 

.35  mo. 

,!  tuberculosis  at  14  m 

3  mo 

' 

(F6) 
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Table  62. 

Pair  28. 
cf  J  orientalis-fj  risoria-^  turtur-J  alba  hyb.  (H);  8/?/08;  1/3/n. 
9  alba  X  orientalis  hyb.  (22) ;  6/22/08;  10/2/13;  (killed). 
9  cfA  1.  7/29/10;  hatched,'  killed  4/7/14;  (hermaphrodite)  predominantly  9  -' 
9  cfA  2.  7/31/10;  hatched,  killed  4/7/14;  (hermaphrodite)  predominantly  9  .'  (F  5) 

'  "Notice  that  in  these  final  hybrids  (.4  1  and  A  S)  we  have  but  four  species  represented,  three  of  which  are  pretty 
evenly  balanced,  each  representing  about  1/3.  The  fourth  (Turturlurtur),  the  European  turtle-dove,  is  only  1/32  of  the  whole. 
The  Oriental  turtle  and  the  white  ring  are  each  10/32,  while  the  blond  ring  is  11/32.  The  color  of  these  hybrids  is  about  what 
might  be  expected  if  the  colors  of  their  ancestors  were  evenly  blended.  If  we  regard  the  white  ring  and  the  blond  as  two  very 
closely  allied  species — as  practically  one  species — then  our  hybrids  represent  about  2/3  ring  and  1/3  Oriental  turtle.  This 
is,  approximately,  what  the  hybrids  actually  appear  to  be."     (F  5) 

^  "The  upper  mandible  in  both  A  1  and  A  3  is  bent  a  little  to  the  right,  forming  a  sort  of  cross-bill.  I  noticed  this  on 
the  2d  day,  and  it  has  not  thus  far  (8/18)  changed  much.  On  9/16/10  the  bills  are  noted  as  more  strongly  crossed  than  at 
first;  the  lower  bill  now  turning  to  the  right."  In  making  the  autopsies  of  these  birds,  the  editor  failed  to  note  anything  con- 
cerning their  bills.  It  seems  likely  that  these  were  nearly  normal.  These  birds  for  a  long  time  before  being  killed  were  thought 
to  be  mules,  a.-.  tlir\'  r.itainly  contested  for  mates — fighting  so  that  they  continually  had  all  the  feathers  stripped  from  their 
necks,  and  niu-tly  ironi  tlieir heads.  Strangely  enough  an  examination  of  the  record  of  ^  /  indicates  that  this  bird  laid 
several  cnu-  ilminL'  I'M  1,  while  mated  with  a  St.  risoria  male,  and  that  one  of  the  eggs  is  noted  as  showing  "some  develop- 
ment." Diiiiiit,'  till'  la-t  two  years  of  its  life,  however,  there  is  no  doubt  whatever  that  it  laid  no  eggs  and  acted  as  a  male. 
The  birds  were  healthy  when  killed.  Indeed,  they  were  killed  because  it  was  thought  they  would  yield  abundant  material 
for  testis  extract.    The  autopsies  of  these  birds  so  far  as  they  relate  to  sex  are  given  herewith  in  full: 

No.  OS-DAO  1  ( =  A  1)  is  a  probable  hermaphrodite.  Left  gland  is  ordinary  size  of  ovary  for  this  bird  ( =  about  0.190  to 
0.200  gr.).  This  contains  a  medial  and  posterior  part  plainly  ovarian  in  nature — ie.,  shows  numerous  small  ova  and  some 
large  clear  globules  posteriorly.  The  anterior  part  is  testis-like.  But  there  is  also  a  right  gland,  about  one  sixth  of  the  size 
of  the  left,  and  of  doubtful  nature,  i.e.,  testis  or  ovary. 

No.  OSDAO  2  ( =  .\  2)  is  practically  same  as  above.  Left  gland  ordinary  size  and  shape  of  ovary  and  showing  innumer- 
able small  ova  all  less  than  0.5  mm.,  rather  homogeneous  in  contrast  to  above.  Avery  small,  elongate  (8  to  10  mm.)  right 
gonad  found.    Near  center  of  this  are  ova  of  0.5  to  1.5  mm.;  quite  resembling  structure  of  left  gonad — i.e.,  seems  ovarian. 

Both  of  above  birds  had  behaved  like  males;  i.e.,  had  been  very  aggressive,  and  had  all  their  neck  feathers  pulled  out 
in  the  contest  for  mates. 


CHAPTER  VIII. 

GUINEA-PIGEONS  CROSSED  WITH  COMMON  PIGEONS. 

The  results  of  crossing  the  male  guinea-pigeon  {Columba  c/uinea)^  with  female 
homers  and  domestic  doves  (and  with  their  hybrids)  bring  into  relief  several  of  the 
most  interesting  phenomena  of  hybridization:  (1)  the  shortened  life-term  of  the 
hybrid  (in  so7m  crosses);  (2)  the  lesser  compatibility  of  sperm  with  the  ova  of 
hj'brids  than  with  ova  from  a  pure  strain;  (3)  the  difference  in  developmental 
strength  of  the  germs  of  individuals  of  the  same  strain;  (4)  the  lesser  strength  of 
germs  produced  "out  of  season"  or  late  in  the  season;  (5)  the  quantitative  nature 
and  basis  of  fertility;  and  (6)  the  power  of  the  sperm  of  one  species  to  affect  the 
rate  of  development-  of  the  ova  of  another  species.  All  of  the  author's  data  and 
observations  on  these  points  are  given  in  connection  with  the  several  tables.  The 
following  textual  statements  and  the  summaries  are  made  by  the  editor. 

The  detailed  histories  of  two  of  these  matings,  each  extending  o-\-er  a  period  of  5 
years,  are  given  in  full  in  tables  63,  64,  and  65.  The  two  male  guinc^a-iiigcons 
used  in  the  matings  are  designated  G  1  and  G  2.  It  \\\\\  be  oliser\'ed  in  the  tallies 
just  cited  that  G  1  was  mated  to  4  different  females,  and  (/ .?  to  (i  different  females; 
also  that  they  were  mated  to  birds  of  similar  constitution,  and  that  finally  both 
males  w^ere  tested  with  the  same  individual  female. 

We  shall  analyze  these  data  rather  more  fully  than  is  done  in  most  cases  else- 
where in  this  volume,  partlj^  because  this  treatment  may  assist  the  reader  not  only 
at  this  point  but  at  others  where  a  minimum  of  analysis  is  given,  partly  because 
the  data  here  are  very  complete  and  unequivocal,  and  again  because  some  com- 
parisons of  the  results  of  one  of  the  series  of  crosses  with  the  other  series  might 
otherwise  be  overlooked. 

The  birds  concerned  in  these  crosses  are  of  the  same  genus  (see  the  preceding 
note),  but  are  very  different  and  probably  rather  distantly  related  species.  In 
accord  with  this  the  percentage  of  "infertile"  eggs — /.  e.,  eggs  capable  of  little  or  no 
development — is  high.  But  the  general  level  of  infertility  is  probably  not  equally 
high  in  the  two  scries.  For  male  G  1  this  percentage  is  56,  or  24  of  43  tests.''  For 
G  2  this  percentage  of  infertility  is  43,  or  15  of  35  tests.-*  In  partial  explanation  of 
this  difference,  however,  the  fact  that  male  G  1  and  consorts  produced  a  total  of 
56  eggs  to  only  39  in  the  other  series  (overwork)  is  a  matter  to  be  considered.  The 
unequal  number  of  eggs  produced  during  the  "out  season"  would  also  probably 
serve  to  explain  still  another  part  of  this  apparent  difference.  Nevertheless,  male 
G  1  shows,  in  3  of  the  4  matings  which  are  A\holly  comparable  with  the  5  matings 
of  male  G  2,  &  smaller  percentage  of  eggs  capable  of  beginning  development  {G  2  x 

'  "Salvador!  (p.  241)  states  that  he  feels  'sure  that  the  numerous  species  of  Cohimha  ought  to  be  arranged  in 
several  subgenera.'  "    (See  pi.  80,  Vol.  I.) 

2  "This  time  (for  eggs  of  homer  fertilized  by  C.  guinea)  is  IJ  days  shorter  than  in  liomers  and  domestic  pigeons, 
and  is  again  a  proof  that  the  male  influences  the  rate  or  .speed  of  develoimicnt  "  (P3).  The  subject  is  treated  in 
Chap.  XVI. — Editor. 

'  11  eggs  with  "no  record,"  but  probably  nearly  all  of  mi  <lcv('liipniciil ,  ari'  not  included;  this  makes  the  figure 
55  per  cent  too  low. 

'Only  2  cases  of  "no  record,  probably  no  developniriit ,"  ami  rliiuinalini;  tlic  mating  of  sire  to  daughter,  not 
represented  in  matings  oi  G  1. 
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owl-rock  is  the  exception).  Furthermore,  those  that  did  begin  to  develop  stopped 
sooner,  producing  birds  of  a  shorter  term  of  life  {G  1  x  homer  of  1903  is  a  possible 
though  not  a  probable  exception).  Of  the  19  eggs  of  Series  I  which  showed  any 
capacity  for  development,  only  one  lived  more  than  19  days,  as  compared  with  8 
individuals  from  the  20  eggs  of  the  other  series  which  lived  more  than  7  months. 
Thus  it  is  here  clear  that  the  series  of  "least  fertility"  is  also  the  series  of  "shortest- 
lived"  offspring. 

In  Series  I,  moreover,  it  is  evident  that  when  the  female  is  more  nearly  pure 
(C.  (abellaria),  not  obviously  hybrid  (owl-rock),  that  both  eggs  of  the  clutch  are 
rarely  fertilizable;  in  none  of  the  12  clutches  did  both  eggs  show  development.'*  In 
Series  II,  however,  the  11  clutches  (one  clutch  had  but  1  egg)  which  showed  devel- 
opment showed  it  in  both  eggs  of  the  clutch  in  8  cases;  2  of  the  3  exceptions  are 
first  and  last  clutches  of  the  season.  The  two  series  illustrate  the  fact  that  it  is 
when  the  developmental  power  of  the  germs  is  most  strongly  reduced  that  the  breeding 
evidence  becomes  clearest  for  the  developmental  {as  apart  from  sexual)  non-equivalence 
of  the  two  eggs  of  the  pigeon's  clutch. 

When  owl-rock  hybrids  are  mated  (4  matings)  with  the  males  of  either  series, 
the  percentage  of  infertility  is  higher  than  when  pure^  tabellaria  or  domestica 
is  used,  and  at  the  same  time  the  young  that  develop  from  the  hybrid  unions  have  a 
shorter  term  of  life  than  have  the  young  from  females  of  pure  strain. 

cTG  1.  X  owl-rock;  6  young  lived — 3,  7  days;  1,  5  days;  1,  S  days;  1,  10  days;  average,  7  days. 

d'G  2.  X  owl-rock;  4  young  lived — 3,  7  days;  1,  10  days;  average,  S  days. 

cf  G  1.  X  homer;  8  young  lived — 2,  1  day;  2,  9  to  10  days;  3,  14  to  19  days;  1,  15  months;  average,  64  days. 

cTG  2.  X  homer;  6  young  lived — 1,  10  months;  2,  12+  months;  3,  20  months;  average,  470+  days. 

cf  G  2.  X  domestica;  9  young  lived — 6,  5  to  10  days;  1,  14  days;  1,11  months;  1,  30+  months;  average,  142+  days. 

The  data  thus  far  considered  lead,  then,  to  the  conclusions  which  are  generally 
supported  by  the  data  from  other  groups:  (1)  that  fertility  is  a  matter  of  all  degrees; 
(2)  that  proper  crosses  enable  one  to  see  and  study  the  intergradations  and  flowing 
levels  of  this  important  function;  (3)  that  hybridization,  even  within  the  limits  of 
the  breeds  of  common  pigeons,  makes  their  ova  less  compatible  with  the  sperm  of 
one  wild  species;  and  (4)  at  the  same  time  sets  a  sentence  of  a  shorter  term  of  life 
upon  the  developments  which  proceed  from  their  more  compatible  gametes. 

The  non-equivalence  of  the  two  eggs  of  the  clutch,  particularly  well  seen  in 
cases  where  there  can  be  but  little  development  (as  '\nG  1  x  E  2),  has  also  been 
indicated.  It  remains  to  point  out  that  these  data  further  show  that  germs  pro- 
duced at  the  extremes  of  the  seasons  are  weak  in  developmental  power;  fewer  of 
such  eggs  develop,  and  shorter  lived  offspring  arise  from  them.  This  result  can 
here  be  best  presented"  in  a  table  showing  the  outcome  for  the  eggs  of  each  month 
of  the  year.  Eliminating  the  record  in  Series  II  for  the  whole  years  in  which  no 
fertile  eggs  were  produced,  the  data  are  as  shown  in  table  66. 

It  will  be  seen  that  the  "highest  fertility"  and  "longest  life"  are  both  resident  in 
the  eggs  produced  in  May.  The  second  for  fertility  is  April;  the  second  for  longevity  is 
March.    The  lowest  fertility  is  found  in  December,  January,  February,  and  August. 

°  The  egg  of  greater  developmental  strength  and  of  male-producing  tendency  seems  in  domestic  pigeons,  even 
of  so-called  "pure  strains,"  to  bear  no  definite  relation  to  the  order  of  the  eggs  in  the  clutch.  This  is  as  in  hybrids 
generally. 

°  By  "pure"  of  course  only  "relatively  pure"  is  meant  when  speaking  of  common  pigeons. 

'All  such  methods  of  grouping  and  treating  data  not  entirely  homogeneous  are  of  course  open  to  objection 
but  an  estimate  of  the  situation  under  analysis  can  be  thus  presented. 
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That  individual  homers  differ  (or  that  the  male  guinea-pigeons  differ)  in 
respect  to  fertihty  is  amply  shown  by  the  different  results  obtained  from  the  homers 
E  2  and  "2-barred  of  1903."  Of  the  eggs  of  the  former  only  8  of  22  tested  showed 
any  development;  the  longest  life  of  offspring  here  was  19  days  (with  Gil).  In 
contrast,  7  of  10  eggs  of  the  other  homer  were  hatched  (mated  to  G  /  and  G[2),  and 
all  the  offspring  lived  from  10  to  20+  months. 


Table  66. 


■Fertility  and  length  of  life  from  eggs  {guinea-pigeon  series)  laid  during  various  months  of  the  year. 


Month. 

No. 
laid. 

No. 
tested. 

No. 
fertile. 

infertile. 

P.  ct.  of 

fertility. 

Length  of  life. 

March 

7 

5 

3 

2 

60 

5  days,  19  days,  15  months. 

April 

15 

15 

10 

5 

67 

1  day  embryo,  3  hours,  5  days,  7  days, 
9  days,  10  days,  10  days,  12  to  13  days, 
14  davs. 

May 

10 

' 

6 

^ 

86 

1  rlay,  10  days,  11  months,  12+  months, 
20+  months,  30+  months. 

June 

8 

7 

3 

4 

43 

It  days,  5  to  7  days,  5  to  7  days. 

July 

16 

16 

0 

50 

15  day  embryo+,  7  day,  7  day,  7  day, 
14  day  embryo;  10  mouths,  12  months, 
7  days,  ?  7  days. 

August 

5 

3 

1 

2 

33 

7  days. 

September. . 

3 

2 

1 

1 

50 

7  days. 

October .... 

8 

8 

5 

3 

62 

5  days.  8  days,  18  days,  Ifli  months,  20 i 
months. 

November. . 

2 

2 

1 

1 

50 

14  days. 

December .  . 

1 

1 

0 

1 

0 

January .... 

a 

1 

0 

1 

0 

February... 

4 

2 

0 

2 

0 

One  further  point  should  be  considered,  namely,  the  reproductive  disturbances 
appearing  in  the  hybrids  of  these  two  series.  No  narrowly  limited  number  of 
hybrids,  from  a  primary  cross,  will  present  many  cases  of  reproductive  abnormal- 
ities or  disturbances;  each  of  the  two  present  series  contains  one.  In  the  mating 
oi  G  1  X  homer  E  2,  where  we  noted  in  the  preceding  paragraph  very  restricted 
fertility  and  short  life  of  offspring,  one  of  the  young  (J  1)  hved  1  day  longer  than 
any  of  its  fraternity;  nevertheless  at  19  days  old  it  had  no  evident  sex-glands.  Pro- 
fessor Whitman's  records  show  numerous  isolated  instances  of  this  sort  of  thing, 
though  he  has  nowhere  commented  upon  the  matter.  The  editor  has,  however, 
made  a  great  many  autopsies  of  the  birds  of  the  author's  collection  and  of  many 
others  bred  by  himself,  and  is  convinced  that  such  histories  as  that  of  ./  1  now 
under  consideration  is  typical  of  a  small  but  notable  fraction  of  the  hybrid  off- 
spring of  doves  and  pigeons.  Some  hybrids — a  much  higher  ^proportion  than  pure 
breds — develop  no  sex-glands,  or  they  develop  dimimdive  or  otherwise  abnormal  ones. 

The  second  instance  of  reproductive  abnormality  in  this  group  is  of  another 
kind.  This  is  the  instance  tabulated  in  table  65,  in  which  a  hybrid  daughter 
{guinea  x  domestica,  C)  mated  perfectly  with  her  sire,  but  in  4  months  of  mating 
produced  no  eggs.  Nor  are  there  any  later  records  of  eggs  from  this  bird.  A  record 
of  an  autops.y  of  this  bird  can  not  be  found,  but  she  is  unqualifiedly  listed  as  a  female, 
and  certainl}^  behaved  as  one;  if  in  reality  she  had  male  sex-glands,  then  her  repro- 
ductive abnormality  would  lie  in  this  feminine  behavior. 

The  sex  data  for  the  offspring  oi  G  1  and  his  consorts  (the  less-fertile  series)  are : 
3  males  and  1  unsexed  (?)  bird  of  19  days.  The  more  fertile  series  (II)  gave  3  males 
and  5  females.  Four  of  these  5  females  arose  from  the  most  fertile— and  other- 
wise the  most  normal — mating  of  either  series. 
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One  would  wish  to  know  what  the  reciprocal  of  this  cross  ( cf  common  x  9 
guinea)  would  show.  Only  a  single  mating  of  this  sort  is  recorded,  and  from  this 
but  a  single  clutch  of  eggs  was  obtained.    The  data  are : 

C?  C.  domestical  black  with  chequers.    A  1.  5/27/10;  dead  3  days  after  hatching. 

9  cTeuineaTTg) ;  dead  6/22/10  A  2.  5/29/10;  no  deveopment.  (P  5) 

Matings  and  Back-Crosses  of  Guinea  Hybrids. — In  the  mating  and  back-crossing 
of  guinea-homer  hybrids  many  of  the  fertility  and  longcvitj^  features  of  the 
primary  cross  reappear — ^low  fertility,  seasonal  and  individual  differences  of  fer- 
tility, and  a  shortened  life-term  of  the  offspring.  Nevertheless,  this  term  of  life  is 
here  an  advance  over  the  longevity  of  the  primary  cross,  where,  however,  the  life- 
term  was  extremely  short. 

Three  matings  involving  4  individuals  of  the  second  generation  guinea  hj^brids 
{\  guinea,  I  homer)  were  made.  The  sires  of  the  first  two  matings  were  brothers. 
Two  were  mated  back  to  homers.  The  results,  placed  in  table  69,  show  low  fer- 
tility for  the  pair  of  inbred  secondary  hybrids,  but  fair  fertilitj^  and  perhaps  longer 
life-terms  than  were  obtained  from  the  primary  hybrids.  Two  birds  from  sec- 
ondary hybrids  lived  for  27  months,  one  lived  32  months.  This  seems  to  be  near  the 
extreme  limit  of  life  of  these  hybrids  from  species  whose  individuals  usually  live 
probably  5  to  15  years. 

One  additional  point  is  indicated  b}^  the  result  of  the  matings  of  the  primary 
hybrids,  namely,  that  the  males  seem  more  fertile  in  the  back-cross  than  are  the 
females.  Three  of  each  were  tested  with  homers.  From  all  the  matings  of  such 
males  eggs  (9)  were  hatched.  Not  one  egg  from  the  pairing  of  female  primary 
hybrids  with  male  homers  was  hatched;  only  3  of  their  germs  showed  any  fertilit}', 
and  there  was  a  minimum  of  growth  in  these — a  "circle  of  blood,"  a  "little  devel- 
opment," and   again   a   "little   development." 

Table  63. 
Scries  /. 
cf  0.  guinea  (1);  escaped  April  1904. 
9  C.  tabellaria  (E  2) ;  8/24/99. 
A  1.  4/26/00;  no  development. 

A  2.  4/28/00;  dead  3  hours  after  hatching  (partly  helped  from  shell). 
B  1.  5/24;  dead  24  hours  after  hatching  (partly  helped  from  shell). 
B  2.  5/26;  no  development. 

C.      6/5;  data  later  rejected  (by  the  author).  d'F  1.   10/24;  dead  18  days  after  hatching.' 

F  2.  10/26;  no  development. 

D  1.  6/19;  no  development.  G  1.  11/20;  no  development. 

D  2.  6/21;  dead  at  9  days  after  hatching.  d'G2.  11/22;  dead  14  days  after  hatching.'- 

E  1.  8/2;  no  development.  H  1.  12/30;  no  development. 

E  2.  S/4;  no  development.  H  2.   l/l/Ol;  no  development. 

I  1.  2/15/01;  no  development.  K  1.  4/5;  no  development. 

12.  2/17/01;  no  development.  K  2.  4/7;  "formed  only  a  circle  of  blood." 

?J  1.  3/4;  dead,  19  days  after  hatching.'  L  1.  4/20;  no  development. 

J  2.  3/6;  no  development.  L  2.  4/22;  dead  10  days  after  hatching.* 

(G  5,  A  14) 

^"Fl  remained  healthy  and  strong,  and  I  was  greatly  surprised  to  find  it  dead  on  the  morning  of  Nov.  2S.  I  can  not 
imagine  the  cause  unless  some  organic  defect  that  appeared  quite  suddenly  as  a  result  of  the  development,  and  not  of  disease." 

2  "The  bird  did  well  until  the  morning  of  Dec.  22,  1900,  when  I  noticed  the  vent  soiled  with  a  greenish  discharge,  and 
concluded  the  bird  was  fated  to  die  soon.  I  gave  it  a  tonic  tablet,  and  watched  it.  It  grew  worse  rapidly  and  at  10  o'clock 
I  found  it  dead." 

'  "The  bird  appeared  perfectly  well  the  day  before  he  died  and  was  well  fed.  *  *  *  The  sex  =  ?  I  could  not  discover 
any  sexual  organs." 

<  "On  the  evening  of  May  IS  I  nntircd  the  bird  was  wet  about  the  anus.  This  watery  discharge,  in  some  cases  greenish, 
is  a  sure  precursor  of  death." 
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Table  64. 
Series  /—Continued. 
cf  C.  guinea  (1). 

9  Uwl-rock  hyb.  (C  1);  1/19/01. 
A  1.  6/18/01;  no  development.  G  1.  2/16/02;  thrown  from  nest. 

A  2.  6/20/01 ;  no  development.  G  2.  2/18/02;  thrown  from  nest. 

B  1.  7/14;  no  development. 

B  2.  7/16;  opened  7/31  (too  soon)  a  live  embryo. 
C  1.  7/31;  died  about  7  days  after  hatching.  I  1.  4/23;  dead  at  10  days  after  hatching 
C  2.  S/2;  died  about  7  days  after  hatching.  I  2.  4/25;  some  development. 
D.      9/1;  broken  {not  sure  about  second  egg).                                J  1.  7/1;  no  development. 
E  1.  10/lW  dead  about  8  days  after  hatching.                          ''  ^   '/^'  ""  development. 
E  2.  10/3/one  dead  about  5  days  after  hatching.                        K  1.  9/25;  dead  at  7  days. 
K  2.  9/27 ;  no  development. 


F  1.  1/15/02;  no  record,  ?  no  development.  L  1.  10/27;  no  development. 

F  2.  1/17/02;  no  record,  ?  no  development.  L  2.  10/29;  no  development. 


c?  C.  guinea  (1). 

9  Owl-rock  hyb.;  (of  1902);  black-chequered. 


A  2    4/28/0'?  1""®'  "°  development;  other  dead  at  12  to  13  days. 


B  1.  5/16;  no  record.  C  1.  7/13;  dead  at  7  days.  D  1.  8/15;  no  record  (?  no  development). 

B  2.  5/18;  no  record.  C  2.  7/15;  probably  no  development.        D  2.  8/17;  no  record  (?  no  development). 

cT  C.  guinea  (1) ;  (escaped  April  1904) 
9  C.  tabellaria;  (1903);  2-barred. 
tf'A  1.  3/20/04;  (1);  lived  till  June  1905;  disappeared  at  15  months;  mated  with  a  homer,  Init  ni 
A  2.  3/22/04;  no  record,  probably  no  de\-elopment 

Table  65. 
Series  II. 

cf  C.  guinea  (2);  probably  imported ;  no  record  of  death. 

9  C.  affinis  domestica  (RK4);  medium  chequered;  died  8/20/01. 
A  1.  3/30/01;  dead  at  5  days;  healthy  day  before.' 
A  2.  4/1/01;  dead  at  5  days;  healthy  day  before. 

B  1.  4/14;  dead  at  14  days  "perfectly  well  at  7  p.m.  of  this  day,  sudden  collapse  a  mystery." 
B  2.  4/16;  dead  at  7  to  10  days. 

C  1.  5/llone,  a  d",  dead  (cholera)  4/2/02;  11  months;  fertile. 

C  2.  5/3jone,  a  ?  9  ,  alive  11/10/03;  30+  months:  not  fecund  with  sire  (see  text-fig.  8,  page  21 
D  1.  6/1;  dead  at  5  to  7  days.  E.  7/13;  developed  (opened 

D  2.  6/3;  dead  at  5  to  7  days. 
F  1.  7/28  (0);  "dead  at  few  days"  after  hatching. 
F  2.  7/31;  egg  laid  late;  no  development! 


'.  9  guinea  X  domestica  hyb.  (C)  of  5/2/01. 


and  daughter  mated  Dec.  to  Mar.  16,  '02,  but  laid  no  eggs! 


cf  C.  guinea  (2). 

9  Owl  X  rock  hyb.  (pale-chequered). 
A  1.  4/3/02;  no  development.  C.       6  7;  no  development. 

A  2.  4/5/02;  dead  at  7  days. 

B  1.  5/4;  dead  at  10  days  old!  (best  of  care).  D  1.  7/12;  dead  at  7  days. 

B  2.  5/6;  no  record;  probably  no  development.  D  2.  7/14;  dead  at  7  days. 

Birds  separated  winter  1902-3. 


K  1.  3/29/03;  no  development. 
E  2.  3/31/03;  no  development. 
F  1.  4/16;  no  development. 
F  2.  4/18;  no  development. 

G  1.  5/23;  no  development. 
G  2.  5/25;  no  development. 
HI.  6/?;  no  development. 
H2.  6/?;  no  development. 

I.  7/12;  norecord(  =  ?  11 

lO  development). 
(P  3,  A  14) 

A  1.  3/24/04;  no  development 
A  2.  3/26/04;  no  development 


J  C.  guinea  (2). 

9  Owl  X  rock  hyb.;  (2  years  old  when  placed  here) ;  dark  cheque 


"First  time  both  eggs  in  such  a  cro.s.s  have  hatched.     Age  at  death  =  .\  1,  5  day.-*;  .\  2,  5  days.' 
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Table  65   (continued) . 

A  fifth  female,  a  lionier  (C  tabellaria,  then  in  second  year)  given  to  this  male  on  5/7/04;  this  same  homer 
mated  earlier  in  1904  with  C.  guinea  (1)  producing  2  eggs  before: 

$A  1.  5/12/04 (2) hatched,  alive  May.  1905 12+  mo. 

9  A  2.  5/14/04 (3) hatched,  matured,  mated  with  homer,  alive  Dec.  1905 20+  mo. 

B  1.  7/4;  no  development. 
B  2.  7/6;  no  development. 

9  C  1.  7/28 (4) dead  5/29/05 10  mo.  (confinement  ?). 

&V  -'.  7,  :i() (5) dead  S/12/05 12^  nio.;  fertile  with  homer. 

9I>  1.  IIJ   111   (0) dead  5/25/06 igi  mo. 

o^  1)  2.  1(J,  12 O) (lead  6/22/06 20^  mo. 

This  &  tested  (for  sixth  time)  with  his  daughter — a   9   guinea  X  homer  hybrid  (2);  their  eggs  of  4/13  and 
4/15/05  were  incubated,  but  neither  showed  any  development. 

Table  67. — Male  guineor-homer  hybrids  back'Crossed  to  homers. 
cf  Guinea-tabellaria  hyb.  (1);  3/20/04;  disappeared  June  1905. 
9  C.  tabellaria  (C2-3);  3/13/01. 

A  1.  3/11/05;  "hatched,  with  help,  after  19  days,  20  hours;  lived  1  day,  too  weak  to  feed." 
A  2.  3/13/05;  "little  or  no  development." 

B  1.  4/S;  no  development.  C.      5/11;  no  record;  probably  no  development. 

B  2.  4/10;  no  development. 

cT  Guinea-tabellaria  hyb.  (7) ;  10/12/04;  6/ 22/06;  20i-  mo. 
9  C.  tabellaria  (C2-3). 


AA  2'  7/1/05^}'''°™  «»""''■''  '''''"■  "o'  (") ;  both  eggs  hatched. 


d'B  1.  7/29 G7B 

9B2.  7/31 G7B 

C  1.  9/15 G7C disappeared  ll/?/05 2+  m 

crC2.  9/17 G7C alive  5/6/06. 

Other  eggs  laid  and  hatched;  not  sired  by  hybrid  (7),  except  1  in  1906. 
G.      5/15/06 G7G dead  at  7  days. 

(f  Guinea-tabellaria  hyb.  (5);  7/30/04;  «/ 12/05;  12^  mo. 
9  C.  tabellaria  (A)  from  fancier  1905;  chequered. 
A  1.  4/17/05;  deserted.  B  1.  5/11;  hatched,  dead  at  12  days  (cold  ?). 

A  2.  4/19/05;  deserted.  B  2.  5/13;  some  development. 

9  01.  6/28 C5C alive  Nov.  1906 17+  m 

G  2.  6/30;  hatched;  dead  at  23  days.  (P 

Table  68. — Female  ginnea-homer  hybrids  hack-crossed  to  common  pigeons. 

o"  C.  tabellaria  (9)  1904. 

9  Guinea-tabellaria  (3) ;  5/14/04;  alive  20+  mo. 

A  1.  3/25/05;  no  development.                             G  1.  5/12;  no  development.  E  1.  7/?/05;  no  development. 

A  2.  3/27/05;  no  development.                             C  2.  5/14;  no  development.  E  2.  7/?/05;  no  development. 

B  1.  4/17;  no  development.                                 D  1.  6/17;  no  development.  F  1.  12/17;  no  development. 

B  2.  4/19;  no  development.                                  D  2.  6/19;  no  development.  F  2.  12/19;  no  development. 

d'  C.  tabellaria  from  fancier  1905. 

9  Guinea-tabellaria  (6) ;  10/10/04;  5/25/06;  19|  mo. 
A  1.  7/9/05;  no  development.  B  1.  1/22/06;  one,  no  development. 

A  2.  7/11/05;  "circle  of  blood."  B  2.  1/24/06;  one,  a  little  development. 


cT  C.  domestica  (7). 

9  Guinea-tabellaria  (4) ;  7/28/04. 


5/7/05;  one  no  development. 
5/9/05;  other  a  little  development. 


94  INHERITANCE,    FERTILITY,    AND    SEX    IN    PIGEONS. 

Table  69. — Matings  of  srcojidary  guinea-homer  hybrids. 
(f  Guinea-tabellaria  X  tabellaria  (G7C):  9/17/05  (brother). 
9  Guinea-taberiaria  X  tabellaria hyb.  (G5C) ;  6/28/05  (sister). 
A  1.  5/20/06;  no  record,  probably  no  development.  B  1.  9/12;  no  development. 

A  2.  5/22/06;  no  record,  probably  no  development.  B  2.  9/14;  no  development. 

,fC  1.  10/25\one  d'  G7C-C,  mated  with  homer  (hatched  2  young),  dead  6/27  09  =  32  mo.  (pi.  54,  Vol.  I. 
''^IC  2.  10/27/one  no  development. 


&  Guinea-tabellaria  X  tabeUaria  hyb.  (G7  B) ;  7/29/05;  7/30  06;  12  mo. 

9  C.  tabellaria. 

Al.  4/17/06 G7B-A1 dead  7/30/06 -'§  mo. 

A  2.  4/17/06 G  7  B-A dead  or  disappeared  before  5/20/OS. 

B  1.  5/24 G  7  B-B dead  or  disappeared  before  5/20/08. 

B  2.  5/26 G  7  B-B dead  or  disappeared  before  5/20/08. 

d'  (i  guinea,  f  tab.)  G  7  C-C  of  10/26/06  of  the  mating  above;  mated  early  1908. 

9  C.  tabellaria;  escaped  5/20/08. 

cfA.      3/15/OS G  7  C-C-A dead  or  disappeared  before  2/5/11  (pi.  54,  Vol.  I). 

cfB.      4/21/08 G  7  C-C-B mated  w.  homer  (K  4)  =  1  young;  escaped  3/27/09=11+  mo.  (pi.  54 

Vol.  I). 


9  C.  tabellaria  (K  4)  given  to  this  cf ,  1909. 

9A: 

A: 

B  1.  6/1;  sick;  killed  at  few  weeks  or  months. 
cfB  2.  6/3;  dead  9/11/11;  27  mo.  (1"  4) 

'  Where  two  birds  were  given  the  same  tag  numbers  (as  here)  the  birds  were  distinguished  by  the  tag  being  on  right  or 
left  leg. — Editor. 


(o.mnon  pigeon  hybrid  o-E2,  from  common  X  homer)  with  whitened  bars  from  early  breeding 
Hatched  June  4,  1909;  age  6  weeks.  Tlie  sire  of  this  bird  was  6  months  old;  the  dani 
about  7  mon  hs  old.  Figs.  B  and  D  show  the  nature  of  the  whitening,  in  particular 
feathers  plucked  when  the  young  was  7  weeks  old.  p       i-    <  r 

A.  General  mloration  and  whitening  in  tlie  wing. 

B.  Tlir  ,.x|,,nMl,,l  lail. 

C.  The  |iiiiii:irirs.  secondaries  and  tertials. 

D.  The  iirst  row  of  wing-coverts. 


CHAPTER  IX. 

BREEDING  AND  INBREEDING  FOR  COLOR  IN  SOME  DOMESTIC  PIGEONS. 

In  the  mating  of  individuals  of  essentially  the  same  breed  of  common  pigeons 
there  can  sometimes  be  obtained  evidence  that  white  and  red  color  tend  to  appear 
mostly  in  the  later  offspring  of  the  season.  From  the  very  first  effort  of  the  season 
also,  particularly  when  immature  birds  are  used  as  parents,  these  colors  are  rel- 
atively frequent.  "Weak  germs"  are  equally  responsible  for  the  white  or  red  in 
both  cases.  In  many  cases  these  striking  color  variants  show  other  abnormalities 
or  marks  of  physical  degeneracy.  The  several  agencies  or  factors  other  than  season 
which  similarly  affect  color,  fertility,  and  sex  are  also  prominent  in  some  of  the 
several  series  of  matings  brought  together  here.  Fortunately,  the  author  has 
written  rather  fully  of  the  causes  of  weakness  of  many  of  the  offspring  of  these 
matings;  throughout  this  chapter  these  statements  by  the  author  are  given  the 
form  of  quotations. 

The  common  pigeons  most  studied  were  homers,  barbs,  pouters,  owls,  and 
common  rocks.  Three  or  four  crosses  of  these  forms  with  nearly  related  wild 
species  have  been  added  for  the  sake  of  completeness  and  in  order  to  supply  the 
original  data  for  the  fertility  and  sex  summaries  of  Chapter  II.  It  need  scarcely  be 
remarked  that  here,  as  elsewhere,  all  of  the  data  available,  not  a  selected  part  of 
it,  is  presented. 

COLOR  AND  WEAKNESS  IN  HOMERS.i 

The  results  of  mating  a  pair  of  common  pigeons  during  a  part  of  3  years  are 
presented  in  table  70.  The  last  pair  of  eggs,  from  each  of  the  two  included  autumns, 
hatched  birds  with  much  more  of  white  color  than  was  present  in  any  of  the  birds 
hatched  from  the  earlier  part  of  the  season.  Two  of  these  young  are  shown  with 
their  parents  in  plate  14.  The  whitened  birds  of  the  second  autumn  were  followed 
in  the  succeeding  year  by  birds  of  normal  color.  The  very  earliest  egg  of  the  second 
season,  moreover,  hatched  a  bird  (No.  5)  of  fairly  normal  plumage,  but  its  weakness 
was  revealed  by  breeding.  This  male  E  1  (or  No.  5,  hatched  January  15,  1909,  of 
the  progeny  of  table  70),  was  mated  in  May  1909  with  a  female  homer,  hatched 
November  15,  1908.  It  will  be  noted  that  this  male  came  from  cf  red  guinea  x 
9  black  guinea,  and  that,  as  stated  by  the  author,  "both  of  its  parents  were  strong"^ 
birds;  but  this  young  male  (5)  had  one  white  primary  and  three  white  primary 
coverts  (the  latter  in  both  wings),  and  came  at  the  beginning  of  the  season  of  1909. 
At  the  time  of  getting  his  first  young  this  male  had,  therefore,  nothing  to  indicate 
weakness,  except  that  he  was  only  6  months  old.  His  breeding  power  should  be 
highest  at  the  age  of  3  to  6  years.  The  female  {E)  with  which  E  1  was  mated 
came  from  an  old  but  strong  homer  (a  few  chequers).  Her  dam  was  a  light  gray 
two-barred  homer,  that  had  one  drooping  wing  affected  with  tuberctdosis  in  the  joint. 
The  points  of  weakness  in  the  dam  of  E  were,  then,  lateness  in  season  and  tubercu- 
losis, difficulty  in  flight,  and  death  in  May  following. 

» A  mating  of  mongrel  common  pigeons  whose  progeny  were  crossed  with  homers  is  more  conveniently  presented 
here  than  elsewhere. — Editor. 

'  It  is  elsewhere  noted  that  this  bird  (and  some  of  her  brothers  and  sisters)  had  "frills"  in  some  feathers  of  the 
wing  tpl.  71,  Vol.  I)  and  that  this  often  acoompanies  weakness. — Editor. 
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"The  points  of  weakness  in  the  daughter  (E)  were  shown  especially  in  the  obsolescent 
bars,  the  right  second  bar  being  scarcely  more  than  a  shadow  of  a  bar,  and  again  in  her 
young  age,  being  only  about  7  months  old.  Her  nest  mate  was  a  sister  (also  No.  E),  and 
two  females^  from  a  clutch  show  weakness  in  parents,  and  weakness  in  parents  leads  us  to 
expect  it  in  the  young.  Furthermore,  this  dam  was  hatched  November  15  from  an  egg 
laid  at  the  end  of  October — at  a  time  of  lowest  energy  in  the  parents."    (XG  24,  R  IG) 

This  pair  of  weak  parents  produced  the  following: 

A  1.  (5  E-1)  hatched  6/4/09;  dead  before  2/1/11;  moderately  chequered,  black  without  white. 
9  A  2.  (5  E-2)  hatched  6/4/09;  dead  on  10/15/09;  whitened  (see  pi.  15). 

When  6  weeks  old  the  second  young  (A  2  or  5  E — ^2) was  examined,  photographed 
(pi.  15)  and  described.  White  color  was  in  evidence;  the  two  dark  bars  present 
were  invaded  by  white  advancing  from  the  feathers'  tip.  "This  whitening  of  the 
bars  of  the  young  was  the  result  of  parental  weakness"  (R  16).  At  the  same  time, 
feathers  were  plucked  to  learn  the  color  of  a  second  plumage. 

"On  October  15, 1909,  3  months  after  plucking,  the  bird  has  made  but  very  little  progress 
in  moulting.  The  plucked  secondaries  have  been  replaced,  but  still  show  white  to  about 
the  same  extent  as  before.  The  outer  primaries  (5  or  6  of  them)  have  not  yet  come  out, 
and  apparently  they  are  at  a  standstill.  The  right  wing  still  remains  intact  and  not  more 
than  half  a  dozen  juvenal  feathers  have  been  moulted.  The  bird  seemed  drooping  or  sick 
for  a  week  or  two  before  death  on  the  above-named  date,  but  has  had  a  good  pen  and  good 
care.  I  find  that  the  tail  feathers  have  been  replaced  and  have  come  out  with  the  original 
amount,  or  very  nearly,  of  the  white.  It  turns  out  to  be  a  female.  The  liver  was  some- 
what blackened,  and  the  intestine  was  swollen  and  full  of  watery  contents.  The  early 
death  again  testifies  to  physical  weakness.  The  result — whitened  bars  and  whitened  tail 
feathers  in  the  offspring'' — is  thus  well  accounted  for  without  the  aid  of  specific  deter- 
minants."    (XG  24,  R  16) 

The  first  mating  of  pure  homers  to  be  described  involves  a  male  homer  (Hom.  1) 
whose  fertility  had  previously  been  tested  with  birds  representing  three  different 
genera,  all  of  a  different  family  from  that  to  which  the  homer  belongs.  This  male 
had  successfully  produced  young  with  two  of  these  genera,  and  had  failed  to  fer- 
tilize eggs  (4  tests)  of  the  most  modified  or  divergent*  of  these  3 — the  crested 
pigeon  of  Australia.  After  these  tests  of  his  fertility  he  was  mated  with  a  homer 
(Hom.  3),  and  still  later  with  his  daughter.  Varying  degrees  of  fertility  (reduced 
in  all)  were  shown  in  the  family  crosses  with  the  various  genera  used — St.  risariii 
{M  2  and  F  2),  T.  orientalis  (2),  Ocyphaps  lophotes  {Cp).  When  this  bird  was 
paired  with  his  own  kind  practically  all  eggs  were  fertilized;  with  his  daughter 
also  he  was  fully  fertile. 

This  "fairly  strongly"  chequered  and  highly  fertile  male  was  mated  with  a 
strongly  chequered  (dark)  female  to  see  if  birds  darker  than  either  parent  might  be 

'  The  italics  of  tliis  entire  quotation  (tliis  and  tlie  two  following  quoted  i)aragraplis)  are  those  of  the  author 
Almost  everywhere,  in  the  author's  later  manuscripts  which  deal  with  breeding,  one  finds  a  word  or  two  on  the 
immediate  particular  factor  or  factors  associated  with  a  particular  smnii  nf  weak  germs.  Probably  nowhere  better 
than  in  these  paragraphs  has  he  written  of  a  number  of  them  at  om  i       I  jn  i.n: 

*  "Horwood  (Nature,  June  11,  1908,  p.  126— Coloration  of  Hn.r~  i;---  nuics  that,  'The  intensUy  of  coloration 
varies  with  age  up  to  a  certain  point.  Eggs  of  young  birds  are  oftin  un^pni  i.d.  Absence  of  markings  is  doubtless 
due  to  deficiency  of  pigmentation.  The  last  egg  or  eggs  of  a  second  brood,  in  fact,  often  lack  normal  coloration  or 
markings.'  Age  and  health  thus  control  the  coloration,  which  is  brilliant  in  a  healthy  but  indistinct  in  an  unhealthy 
bird's  egg."  (R  IG) 

'  See  Vol.  I,  table  2,  etc. 
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obtained.  It  will  be  seen  by  reference  to  table  71  that  lighter  but  not  darker  birds 
resulted.  Nine  young  were  certainly  intermediate  to  the  two  parents  in  color. 
Two  were  as  dark  as  the  darker  parent,  two  were  similar  to  the  lighter  colored 
parent,  and  four  — "plus  the  several  birds  raised  by  Ollson  during  the  winter  of 
1900-1 — ^had  only  gray  color  with  two  black  bars."  The  number  of  offspring  of 
hghter  color  than  either  parent  was  therefore  probably  between  9  and  12.  The 
two  sexes  are  known  to  have  jjeon  rcpr(\sented  in  nearly  all  of  these  various  groups. 
It  is  also  notable  that  the  (jrndcr  munlier  of  these  lightest  colored  individuals  were 
from  the  weakened  germs  of  autumn  and  winter. 

Adequate  color  descriptions  can  be  found  for  only  two  of  the  offspring  of  the 
sire  X  daughter  mating.  One  was  as  light  as  the  lighter  parent,  the  other  was 
intermediate. 

Two  of  the  very  darkest  of  the  offspring  (of  homers  1  and  3)  were  mated,  brother 
to  sister,  to  see  if  their  dark  color  might  be  increased  to  pure  black.  It  will  be  seen 
that  progress  in  this  direction — ^loy  inbreeding — was  not  accomplished.''  On  the 
contrary,  unexpected  white  and  red  appeared,  as  did  also  asymmetrical  developments 
in  the  first  3  offspring  of  these  very  young  parents.  Only  6  offspring  were  probably  as 
dark  as  the  parents.  The  young  whose  color  throughout  was  as  dark  as  that  of  the 
parents  were  from  eggs  laid  February  20,  1902;  April  3, 1902;  May  12  and  14,  1902; 
February  2, 1903;  April  15,  1903;  and  June  4,  1903.  It  is  therefore  clear  that  more 
whites  and  reds  and  more  defectives  arose  when  the  parents  were  very  young  and 
from  eggs  laid  late  in  the  season. 

The  inbreeding  of  the  young  (of  homers  1  and  3)  was  further  carried  out  as 
follows:  Two  of  the  offspring'  of  the  above  pair  produced  8  young  for  which  we 
have  some  data.'  Here  it  is  notable  that  the  first  pair  of  eggs  of  which  we  have 
a  record  threw  birds  which  were  gray  with  only  two  bars;  and  that  each  of  the 
three  succeeding  clutches  contained  a  bird  with  red  chequers.     (BB  9) 

cTC  1.  hatched  March  5,  1901;  even  gray,  2-barred. 
(fC  2.  hatched  March  6,  1901;  gray,  2-barred. 

"This  pair,  then  (after  the  two  young  listed  above),  produced  three  successive 
pairs  of  young,  each  time  one  hlack-chequered  and  one  pale  red-chequered."  The  latter 
hatched  as  follows: 

(1)  9  hatched  about  May  15,  1901;  died  May  5,  1902. 

(2)  —  hatched  about  June  20,  1901;  died  September  15,  1901. 

(3)  —  hatched  about  August  8,  1901. 

One  of  the  above  gray  2-barred  males  {C  1)  was  mated  in  1902  to  a  related 
homer.  This  related  female  iC)  was  from  the  mating  recorded  in  table  76,  this 
latter  bird  being  a  sister  to  both  parents  oi  C  1.  It  will  be  seen  (table  73)  that  the 
further  inbreeding  of  the  pair  now  under  consideration  gave  only  2-barred  and  2- 
reddish-barred  offspring,  with  some  infertile  eggs. 

The  further  inbreeding  of  two  of  the  young  from  the  brother-and-sister  mating 
described  in  table  72  brings  out  much  more  forcefully  the  effect  of  inbreeding  upon 
the  developmental  strength  of  germs.     Onlj^  in  their  second  (and  third?)  year 

"  For  further  statement  on  this  "selection  experiment"  see  Chapter  II  (and  illustrations),  Vol.  I. 
'  cfi;  ;  and  9  A  1,  via  K  1  and  J  3,  from  eggs  December  28,  1900,  and  October  26,  1900,  respectively. 
'The  complete  record  of  this  mating  can  not  be  found.    The  above  data  are  taken  from  .scattered  statements 
and  the  one  much-abridged  summary  given  above  in  the  author's  words. 
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were  the  germs  of  these  birds  capable  of  any  development.  The  early  part  of  the 
season,  after  a  long  rest,  too,  was  the  time  of  greatest  fertility.  Not  a  single  young 
was  reared  from  28  tests  (table  74). 

It  was  shown  above  that  a  selection  of  the  blackest  progeny  of  dark  homers 
for  brother-and-sister  matings  did  not  lead  to  the  production  of  darker  progeny, 
but  to  a  majority  of  offspring  of  lighter  or  redder  color  than  parents  or  grand- 
parents; it  was  indicated  also  that  weakening  effects  (inbreeding,  etc.)  were 
responsible,  in  part  at  least,  for  this  result. 

The  reverse  of  the  above  experiment  was  also  studied.  In  this  experiment 
light-colored  homers  (few  chequers  and  small  bars)  were  selected  as  parents  in 
an  effort  to  obtain  offspring  of  still  lighter  color.  This  effort  was  successful 
(Chapter  II,  Vol.  I).  Table  75  shows,  however,  that  it  succeeded  best  when  sire 
(darker  of  original  parents)  was  mated  to  daughter  (lightest  and  narrowest  bars),  and 
from  eggs  laid  late  in  the  autumn  (August  and  November);  3  of  the  4  eggs  then 
produced  gave  rise  to  birds  with  weaker  bars  than  had  any  of  their  known  ancestors. ' 
This  situation,  moreover,  was  continued  in  the  succeeding  germs  which  were  laid 
"out  of  season."  Two  photographs  (pi.  16)  assist  in  making  clear  the  measure  of 
success  attained  in  this  experiment.  In  the  first  mating  listed  in  table  75  the  parents 
were  unrelated;  the  lightest  colored  young  of  this  mating  develojied  from  eggs 
laid  outside  of  the  usual  breeding  season,  during  autumn  and  winter. 

Another  mating  for  a  period  of  5  years  was  made  in  the  effort  to  produce  2- 
barred  homers  from  3-barred  parents  one  of  whom  had  chequers  as  well  as  3  bars. 

'  The  fourth  had  bars  equal  to  the  least  developed  bars  of  a  parent,  and  was  of  lighter  color. 

Explanation  of  Plate  16. 

A.  Two  Juvenal  homer.s,  brother  ami  sister  to  the  pair  figured  helow.    Halnhed  from  a  clutch  {H  1 

and  H  2)  just  preceding  young  of  fig.  B;  also  the  i)aniit<  df  tlu -c  two  jiairs  of  j'oung. 

On  the  extreme  left  is  H  1  in  juvenal  plumage:  it  prcscnN  .mui  In  r  (h^iimi  ~i(  p  i..\\;iii|s  thr  iimiplete  obliteration 
of  the  bars  of  the  wings  and  .'ilsn  of  the  tnil.  'I'his  bird  ii;is  a  lypical  Imiuk  r  hiiiM  «v  l,,iiii,  l>iil  has  a  single  feather 
turned  outward  (I'lill-liki'  ■  in  I  \if  niiiMli'  of  l  Im'  u|i|irr  l>;vast.  'i'hc  ^i'iiunil-ci)lnr  is  a  ilislinci  shade  Hghtcr  than  the 
ordinary  rock-gray.  lliMd  ami  nrcL  .lr('al('>ll\  Imlilri'  ihan  in  rucks,  a  shade  uf  rusly  liniwnish  ui  the  neck.  In  ]ilaec 
of  the  subapical  bkek  1.  md  m  l  lie  i  ail  ileiv  i>  a  very  pah'  wliilisli-gray  hand,  about  ITnnii.  in  width,  with  an  ajucal 
dusky-gray  border  a  1  "11  It   ,  mm,  in  wall  li.    Kiuiip  whitish  gray. 

The  wing-bars  \u\\r  Ui<\  ihe  bknk  almost  wholly,  leaving  a  paler  gray  than  in  the  rest  of  the  wing;  and  this 
paler  gray  is  lightlx  Iniielied  wiih  l.r.iwnish  and  bordered  posteriorly  wdth  a  narrow,  ill-defined  dusky  line,  varying 
from  1  to  2  mm.  in  widlli.  I'.uih  hai-  are  in  essentially  the  same  rnnditinn.  but  we  may  note  tliat  in  the  imsterior 
bar  the  black  is  praelieall\-  a  laml  Hare  ..f  hr.iunisl,.  in  ihe  l.allal-  Ilil-  pn~le)in,  l,ai  i-  iieallx  of  li.e  .ame  enlnr  as 
the  anterior  bar,  bnl  c.n  l  hi'  mnri  :;  .n-  I  lei  i  lal-  L'  lu  :i  .hisk\'  ■•IniHlameniii  hai-  "  m.-^  ilie  miier  ueli  ol  i  he  leal  hers. 
This  bird  mnh,,  „  „..,,■  „i,rn,.,rh  In  ,,„„pl,l.  Ins,  „J  ,v, ,„j-ha IS .  M  a  lillle  ilislanee  il  appeal-  In  have  no  b.ars,  or  only 
shadowy  indieai  mn-  of  lo-i  liais. 

On  the  e\i  I.  iiM  ii^hi  1-  //  ,',  it  is  clear  rock-gray  in  color,  and  has  narrow  black  bars  about  ihe  same  as  its  mother. 
It  has  the  iisii.il  -I  ilia  plea  I  lail-liaud;  the  rump  is  white.  The  anterior  bar  has  a  width  of  0  nnn.  on  the  inner  coverts 
and  gradually  narrows  to  5  mm.  just  below  the  middle  of  the  row  of  coverts.  The  posterior  bar  (on  Ti  inner  tertials) 
has  a  greatest  width  of  17  mm.  on  the  fourth  tertial;  it  becomes  freckled  with  gray  on  the  .sovcnl  li  tertial  and  is  nearly 
obliterated  on  the  eighth. 

The  two  parents  are  shown  at  the  center  of  the  figure. 

B.  Juvenal  homers  (/  1  and  /  2)  with  light  color  (in  /  1)  and  witii  wing-bars  rcducctl.    Photographed 

Jan.  19,  1910,  at  the  age  of  6  weeks  4  days. 

These  birds  from  sire  mated  to  daughter  i table  T.'.',  and  tr uii^  laid  in  very  laie  aiiliinm,  Nov.  l."i  to  17,  I'.KIU. 

Juvenal  /  /  (on  left)  has  rock-gray  <-olor  \Mlh  fom  Minan^h  l.laek  spols  on  ihe  outer  web  of  (he  inner  lerlials. 
The  first  and  fourth  spots  are  a  little  smaller  and  ueaki  i  or  Ihinni  r  ihan  Ihe  second  and  llurd,  whieli  measure  111  by 
8  mm.  and  13  by  8  mm.,  respectively.  Below  these  spots  tf  lerc  arc  only  scattered  freckles  which  are  too  weak  to  ligure 
as  spots.  The  appearance  is  thus  practically  what  we  see  in  the  stock-dove  iC  ini<i,\.  The  anterior  liar  has  no  spots, 
but  just  freckles  enough  to  indicate  a  trace  of  a  bar  when  closely  e.\amined. 

Juvenal  /  2,  color  almost  white  or  silver  gray. 


A.  Homers,  brother  and  sister  to  the  pair  figured  below.    Hatched  from  a  clutch 

[H  1  and  H  2)  just  preceding  the  pair  shown  in  the  lower  figure;  also  the 
parents  of  tiiese  two  pairs  of  young.  ,      ■  ,       •       . 

B.  Juvenal  homers   {II  and  12}   with  light  color  (in  II)  and  with  wmg  bars 

reduced.     Photographed  Jan.  19,  1910,  at  age  of  6  weeks  4  days. 
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The  color  records  are  adequate,  or  nearly  so,  in  the  cases  of  22  young.  They  fall 
into  the  following  groups:  Intermediate,  12(+?4);  hghter  than  lighter  parent, 
5(+?2);  darker  than  darker  i^arent,  1;  infertile  4.  The  seasonal  distribution  of 
these  very  light  colored  birds  is  of  chief  interest,  and  an  examination  of  the  ap- 
pended table  (76)  shows  that  4  of  the  total  of  5  arose  from  the  first  or  the  last  clutch 
(hatched)  of  the  year;  the  other  very  light  colored  bird  hatched  from  the  last  clutch 
of  which  we  have  a  record  in  1904.  The  four  eggs  that  failed  to  develop  were  all 
from  the  extreme  end  of  the  year.  Three  of  these  lightest  colored  offspring  are 
from  the  two  clutches  immediately  adjoining  a  pair  of  infertile  eggs. 

Still  another  of  the  offspring  (marked  F  1)  of  the  mating  d'B  1  x  9A  1  was 
mated  with  a  consort  that  seems^"  to  be  /  ^  (from  egg  of  January  24,  1900)  of 
homers  1  and  3  (see  table  71).  The  parents  oi  1 2  are  therefore  at  the  same 
time  all  of  the  grandparents  oi  F  1.  F  1  was  gray  with  2  bars;  the  female  12  was 
chequered  a  little  less  than  her  least  chequered  parent  (Hom.  3).  Only  4  eggs  are 
recorded,  but  it  is  of  interest  to  note  that  the  first  pair  (Feb.  3  and  5, 1900)  of  these 
(also  ?first  in  life)  were  incapable  of  hatching,  and  that  the  second  pair  of  eggs 
(Mar.  5  and  7,  1900)  both  hatched  birds  with  the  reduced  barring — 2  bars,  without 
chequers.  (BB  9) 

Records  were  kept  for  a  few  other  pairs  of  inbreeding  homers,  but  those  pairs 
were  not  confined  to  a  cote;  and  since  such  females  might  secure  fertilization  from 
other  males  (as  noted  by  the  author),  all  such  pairings  have  been  excluded  from 
consideration  in  these  pages. 

BLACK.  RED,  AND  GRAY  BARBS  FROM  BLACK  PARENTS. 

The  following  experience  with  black  barbs  (a  domestic  variety)  indicates  that 
the  sliding  scale  of  fertihty  elsewhere  elaborated  is  accompanied  bj^  a  change  or 
reversal  of  the  dominance  of  color.  The  dominant  black  becomes  but  partially 
dominant  under  a  series  of  conditions  that  weakens  germs,  i.e.,  inbreeding,  late 
season,  and  immaturity  of  parents  (possibly  also,  second  egg  of  the  clutch).  Red 
and  gray  colors  appear  under  these  conditions,  as  will  be  seen  by  an  examination  of 
the  data  of  tables  77  and  78. 

A  red  male  (/l)  from  these  black  barbs  was  mated  in  1906  with  a  red-and-white 
barb.  It  is  certainly  interesting,  in  view  of  the  foregoing  situation,  that  this 
immature  red  male  mated  to  a  (possibly  immature)  red-and-white  bird  should 
throw  nearly  or  quite  as  many  black  as  red,  whereas  the  several  inbred  black  barbs 
mated  to  other  black  barbs  threw  nearly  as  many  non-black  (red  and  gray)  as  black; 
and  indeed  a  much  higher  proportion  of  non-black  in  the  periods  of  "weakest 
germs."     These  data  are  included  in  table  78. 

In  all  of  the  above  matings  w^here  more  than  one  color  appeared,  it  will  be 
observed  that  there  hatched  15  black,  11  red,  and  4  gray.  But  in  spite  of  this 
predominance  of  black  (even  where  black  was  not  the  exclusive  or  only  color) ,  the 
last  egg  of  the  season  was  never  known  to  produce  a  black,  though  3  such  threw 
red  and  1  graj^  (2  did  not  develop).  And,  further,  where  two  colors  appear  from  a 
single  clutch  the  second  egg  never  produced  the  predominant  black,  though  the 
rarer  red  bears  such  a  relation  in  three  cases.     It  is  not  surprising  to  find  black 

'°  In  this  case  the  editor  is  not  positive  that  he  has  tlie  right  history  of  the  birds  concerned  in  the  mating.  It  is 
probably  right  as  stated. 
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barbs  throwing  some  red  and  some  gray  offspring;  the  importance  of  these  data 
lies  in  the  suggestion  that  these  colors  arise  from  the  "Aveaker  germs,"  and 
in  the  evidence  furnished  by  this  group  for  the  genetic  non-equivalence  of  the  two 
eggs  of  the  pigeon's  clutch."  It  is  clear  that  the  color  of  the  red  birds  at  least  is 
not  changed  secondarily  through  a  change  of  sex,  since  birds  of  both  sexes  were 
of  this  color. 

PHYSICAL   DEGENERACY'    AND    RED- AND-WHITE   COLOR   ASSOCIATED   WITH    LATE    SEASON 
AND  WITH  INBREEDING  IN  GRAY  BRUNN  POUTERS. 

A  few  gray  Briinn  pouters  were  bred  for  two  or  three  years.  The  number  of 
pairs  and  the  number  of  young  are  not  large.  The  results,  however,  clearly  sup- 
l)ort  other  data  indicating,  (a)  that  the  first  egg  of  the  season  and  the  autumn 
eggs  are  "weak"  germs;  (6)  that  white  and  red  colors  and  physical  degeneracy  are 
here  associated  with  the  jieriods  of  "weak"  germs;  and  (c)  that  in  inbreds  degen- 
eracy and  red  and  white  colors  readily  appear.  The  data  for  (a)  and  (6)  were  ob- 
tained from  a  mating  in  1908-9,  and  are  fully  given  in  table  79.  The  female  of  this 
series  hatched  12  young  in  1908.  The  colors  of  the  first,  eighth,  ninth,  tenth,*-  and 
twelfth  (Nov.  11)  of  the  season  showed  weakness  of  coloration  (red  or  white). 
The  eighth,  ninth,  and  tenth  (late  autumn)  show  unusual  red  or  white;  the  tenth 

Explanation  of  Plate  17. 

A.  Juvenal  pair  (C  1  and  C  2)  of  gray  pouters  from  a  brothcr-aiul-sister  mating  (pair  3  of  table  80). 

Photographed  at  7  weeks. 

C  1  (to  tho  loft)  was  of  ncariy  normal  color  isro  tahir  SO,  pair  :i). 

C  2  do  il"'  nil] A  I  i-^  i|uih'  a  dr|iailuir;  ;/  /  .  i^nriirnih/  irliiti  -In, rr,  ,1  ilirniniliiiiil ,  i.e.,  every  row  of  feathers  on  the 
wing  is  wliiir,  l.r.iM,ll\-  iippid  wiih  l.iuHM  niaimr.  The  lai.l  ha-  vaM.'aiinii  Ici^s  lo  some  extent  and  is  a  vveakling, 
though  not  coiispK  iioii-ly  so  iii  olhcr  ivspn  l-  I  lian  I  lir  cxcr-s  of  whllr  coll II-  and  Icf;  vai'ication.  It  has  a  white  band 
in  the  tail  and  •'frills"  in  tlu;  lertiuls. 

B.  Juvenal  pair  (No.s.  8  and  9)  of  pouters  from  gray  (white-barred)  parents;    12  weeks  old  (see 

table  79). 
The  great  unlikene.ss  of  the  two  young  is  shown.  The  one  (No.  9)  was  white,  aid  »a-  nnalilc  to  fly.  The  pri- 
maries were  not  well  developed  and  were  not  closed,  but  hung  at  many  angles.  The  Icn.  vpiMulcil  apart,  so  that 
walking  was  vcrv  awkward.  The  bird  ate  well,  but  had  a  very  shaky  behavior;  the  licad-iiio\aaiiciit  was  not  normal 
I, 111  -h:>l;\  ,  a-  01  hi-hd.ivil  fantails.  The  bird  was  a  dc^caicralc.  The  mate  (8)  was  a  fine,  sleek  bird,  well  developed 
:ina  pel  h  ri  ill  leii  hi  I .  liut  also  a  degenerate  in  color  ami  in  failure  Pi  la\'  e!j;Ks.  When  adult  the  red-black  wing-bars 
i.|i,,\Mi  III  I  he  ilhi-iiaiioii  for  thojuvenal)  turned  to  white  wil  li  l)lai-k  lioideis,  but  retained  a  tinge  of  red.  The  latter 
liiid  is  higher  in  development  than  the  former. 

Explanation  of  Plate  18. 

A.  Adult  gi-.'iy  piiiilci-s  (son  and  dam;  see  table  79)  and  one  of  their  offspring  {J,  Aug.  5,  1909; 

sro  t:ililc  T'.t)  in  Juvenal  plumage,    e 
The  sue  ami  il  iiii    lo  right  and  left)  arc  similarly  and  normally  colored. 

The  young  bird  {.I)  stands  in  the  center.  The  photograph  was  taken  at  7  weeks  and  shows  the  rock-gray  color 
and  presence  of  two  black  bars. 

B.  Adult  gray  pouters  (male  No.  4  and  female  No.  6  of  talile  79),  and  two  of  tlicir  edlor-niddified 

offspring  {E  1  and  E 2  oi  August  9  and  11,  1909;  s,r  tabh-  SO).  Plnitographed  Oel.  Ki, 
1909;  the  young  at  7  weeks  old. 

The  adult  male  stands  lo  the  left  (front);  the  female  stands  behind  ihe  ni.ile. 

£;  /  is  at  the  cxireine  right.    The  color  of  this  bird  is  rock-gray  willi  two  bl.ick  bars. 

E  ^  is  at  Ihe  c.  nil  r.  This  liird  is  red  throughout;  there  are  no  wing-liais,  and  the  bases  or  proximal  parts  of  (he 
feathers  are  whip  ih  d 

I'Unforiiiii  iP  l\  Ihe  refiiue  M  ',//,/s  ,,f  these  eggs  is  unknown;  in  many  o,r  mosi  ')  domestic  pigeons  the  usual 
order  (for  u  iM  -pem  -  ,  ha  Imih  -i,.e  :iii.l  prospective  sex,  is  maintained  quile  f  .n-el\  m  n.it  at  all. — Editor. 

"The  imiiilieis  III  Ihe  lalile  are  lag  numbers  given  to  the  birds.  The -siM'ond  laid  liairhed  was  given  no  number; 
therefore  "ninth"  and  ■'Iciilir   above  correspond  to  birds  numbered  (S)  and  I'.ti.  -  Ivni  icnt. 
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A.  JuvfiKtl  pair  (C  1  and  C 2)  of  gray  pouters  from  a  brothur-an(l-ii.>tcr  luuLiug  (pair  3 

of  table  80).    Photographed  at  7  weeks. 

B.  Juvenal  pair  (Nos,  8  and  9)  from  gray,  white-barred  parents;  12  weeks  old  (see 

table  79). 
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A.  Adult  gray  pouters  (son  and  dam,  see  table  79)  and  one  of  their  offspring  (J,  of 

Aug.  5,  1909;  see  table  79)  in  juvenal  plumage. 

B.  Adult  gray  pouters  (male  No.  4  and  female  No.  6  of  table  79),  and  two  of  their 

color-modified  offspring  {E  1  and  E  2  oi  August  9  and  11,  1909;  see  table 
80).     Photographed  Oct.  16,  1909;  the  young  at  7  weeks  old. 
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(9  in  table)  being  practically  pure  white.  Tliese  lairds  are  shown  in  i)ls.  14  and 
17.  Another  striking  color  variant  of  another  t.ype,  from  the  following  summer, 
when  the  dam  A\as  mated  to  a  normal  son,  is  shown  in  pi.  18.  Two  normally 
colored  young,  the  fifth  and  seventh  of  the  series  of  1908,  may  be  seen  in  pi.  18. 

The  first,  ninth,  and  tenth  of  these  young  gave  still  other  evidences  of  physical 
degeneracy.  A  mating  of  the  first  young  of  the  series,  a  female  gray  pouter  (1), 
with  a  male  black  pouter  produced  but  a  single  pair  of  eggs  (no  record  of  hatching) ; 
three  abortive  attempts  at  egg-laying  show,  howev(>r,  that  this  female,  from  the 
very  first  egg  of  the  season,  was  a  degenerate;  the  red  bars  of  her  adult  plumage 
indicate  the  same."    (G  16) 

Two  of  the  sisters  of  this  bird,  from  very  late  in  the  season,  were  also  degenerates. 
Concerning  this  pair  the  following  statement  is  found: 

"Degenerates  9  8  and  ?  0:  Female  8  was  hatched  October  10,  1908.  She  is  dark  gray, 
having  bars  red  with  hjnc];  Ijonler.  A  neat  l)ir(l  Init  a  degenerate  as  shown  by  color,  and  l)y 
her  failure  to  ])r(i(liicc  ;in  ogg  .March  (i,  11M)'.»,  wlien  mated  with  a  .strong  male  black  jioutcr. 

"Female  U  hatched  October  11,  I'-MS^ivhite!  Her  feathers  were  slow  and  Aery  irregular 
in  growth;  she  was  never  able  to  fly,  but  lived  until  January  27,  1909.  She  was  kept 
in  the  house  and  well  cared  for,  and  there  was  no  cause  for  death  but  weakness.  The  legs 
of  this  bird  sprawled,  so  that  walking  was  difficult;  her  motions  were  \'ery  shaky,  the  head 
shaking  like  a  fantail;  the  primaries  hung  loosely  apart."     (Cr  16,  R  16) 

These  birds  are  shown  in  pi.  17. 

S(>\('i'al  othei'  pouteis  of  the  same  series  (hatched  in  1908)  were  mated  brother- 
to-sister  duiing  the  following  year.  The  records  of  3  such  pairs  is  given  in  table  80. 
In  1909,  ])air  1  threw  ,  from  the  last  clutch  of  record,  a  bird  with  deficient  pigmen- 
tation and  "diverging  legs."  Two  normal  birds  had  preceded  it.  Only  a  single 
clutch  of  eggs  was  laid  (March)  during  the  following  year.  The  bird  from  the  first 
egg  here  had  \^'hite  wing-bars  and  was  too  lightly  pigmented;  that  from  the 
second  egg  had  black  bars  with  traces  of  red.  Pairs  2  and  3  of  these  brother-to- 
sister  matings  each  threw  a  solid  red  or  red-orange  bird  as  their  final  effort  in  the 
late  season;  in  pair  3,  which  bred  latest  (until  September),  both  eggs  of  the  last 
clutch  showed  red,  though  one  of  these  had  red  only  in  the  region  of  the  normally 
white  bars  (see  pi.  14).  An  earlier  clutch  produced  one  bird  of  normal  color,  and 
one  with  nearly  all  feathers  "white"  with  broad  tips  of  "brown-orange."  This 
bird  also  had  "diverging  legs."  Both  young  from  this  clutch  are  shown  in  \)\.  17. 
The  abnormally  colored  young  from  the  last  eggs  of  pair  2  are  shown  in  pi.  18. 
Besides  the  red-colored  young  mentioned  above,  another  of  the  rock-dove  type 
was  produced  from  the  first  egg.  The  t«o  strongly  abnormal  young  of  these  t^vo 
pairs  were  both  from  the  second  egg  of  the  clutch. 

The  black  Briinn  pouters  listed  in  table  81  show  abnormal  "gray"  birds  (with 
the  white  bars  of  the  black  parents  replaced  by  the  black  bars)  from  both  of  the 
latest  laid  eggs.  The  4  birds  from  the  second  year  of  this  mating  all  seem  to  have 
had  their  white  bars  more  or  less  replaced  by  red  or  black. 

'^  "These  birds  mated  about  February  1, 1909,  and  were  given  a  separate  cote.  They  copulated,  built  a  nest,  and, 
alfchoUKh  laving  no  egg,  hfg:iii  tn  sit  on  eniptv  nest  earlv  in  March.     Thev  were  allowed  to  continue  sitting,  which 

thevdillfnr.-ll.oul  L'w.'i'ks,  l/i(cl-,  iifl.T  !,■;,  viIIlM  li.'  I,r-l'r..|-Ml...nl  ;,  w.M.k  thrv  ivlunir.l  l,,i(  :,si|-  („  l.c-lll  :i  srroll.l 
turn.      Tllisllln.>:llsnn..,-U   U-l.   I.n.l     :..m1    I  lir  <lt  I  in-    r<,Ml  ,„u,mI   fnlnllh     iilioul    :,    wrk.       A    ll,,nl   ;,1I,.„,|.I    ;v:,s   IU.'hI,.   in 

.\pnl,  hut  with. .Ill  Mil  rgL?.  .\holll  .M:iv  1  mill  :;  ihry  l.riJMIl  In  I. mill  Ihr  suiH'  lir.-^l  111  till'  -^alilr  pi;, rr.  :ili,l  at  Irligtii, 
on  May  9,  the  female  laid  her  hr.st  egg!  As  this  female  was  hatched  May  2,  191)8,  she  should  have  succeeded  in  pro- 
ducing an  egg  early  in  the  winter.    To  have  failed  several  times,  up  to  May  9,  shows  that  she  is  a  degenerate. "  (G  16 
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COLOR   IN   OWL  X  ROCK   CROSSES. 

Three  .separate  matings  of  African  owls  {Coliimba  turhata  dom.  var.)  with 
domestic  rock-pigeons'''  {C.  livia  dom.)  seem  to  show  that  color  is  here  sex-limited 
in  its  inheritance.  The  editor  finds  no  comment  on  the  data,  which  are  presented 
in  full  (tables  82  to  83a).  The  reader  will  readily  see,  however,  that  young  of  two 
colors  are  produced  and  that  all  of  the  known  females  were  of  the  light  "owl" 
color,  and  that  all  known  males  were  of  dark  color. 

Two  pairs  of  owl  x  rock  hybrids  were  inbred.  From  pair  1,  3  red  offsjiring 
were  obtained  in  late  season  and  "out  of  sea-son"  (table  84).  This  case  further 
illustrates  the  point,  elsewhere  mentioned  by  the  author,  that  a  commingling  of 
colors  quite  often  produces  red,  though  neither  parent  nor  grandparent  exhibited 
this  color.  The  second  pair  was  composed  of  the  male  of  the  preceding  pair 
mated  to  his  half-sister.  Though  this  female  showed  traces  of  "brown"  in  the 
chequered  parts  of  her  wing,  neither  of  the  resulting  G  offspring  was  red.  In  this 
case  also,  however,  the  last  clutch  of  the  season  produced  two  birds  of  the  lightest 
color  present  in  the  series.  It  may  be  pointed  out  that  there  are  three  obvious 
reasons  why  one  should  expect  fewer  red  offspring  from  pair  2  than  from  pair  1 : 
(1)  the  degree  of  inbreeding  is  less;  (2)  the  eggs  were  produced  from  a  better 
part  of  the  season;  and  (3)  the  mother  of  the  female  of  pair  2  was  darker  than  the 
mother  of  the  dam  used  in  pair  1.  Females  of  dark  and  of  light  color  appear  in 
the  Fj   generation. 

FERTILITY  AND  SEASON  IN  CROSSES  OF  COMMON  PIGEONS  WITH  FERAL  COLUMB/E. 

A  few  data  are  available  on  the  crosses  of  the  stock-dove  {Columba  oenas)  and 
the  wood-pigeon  (Columba  palumbus)  with  domestic  pigeons.  In  the  single  record 
for  the  stock  x  domestic  cross  a  complete  failure  of  fertility  is  found  in  the  late 
autumn  (table  85).  The  young  produced  from  the  stronger  germs  of  the  season 
nearly  all  died  early,  but  this  was  the  result  of  their  feeding  and  is  probably  not 
otherwise  significant.  One  of  the  male  hybrids  was  fully  fertile  with  C.  livia  dom., 
and  the  author  notes,  of  the  last  young  of  the  season  (table  86),  that  "color  here 
seems  to  be  that  of  the  earlier  hatched  young." 

A  cross  of  C.  admista  dom.  x  C.  -palumbus proved  remarkably  infertile  (table  87) ;  but 
since  only  a  single  female  was  tested ,  this  cross  may  be  more  fertile  than  is  here  indicated. 

Two  common  pigeons  obtained  in  the  autumn  of  1910  from  a  fancier  yielded, 
during  the  autumn,  but  two  clutches  of  eggs.  Developmental  power  was  then  at  a 
very  low  point,  as  is  shown  by  the  complete  failure  of  the  last  clutch  (October  7 
and  9)  to  develop,  and  by  the  production  from  both  eggs  of  the  earlier  clutch  (Sep- 
tember 17  and  19)  of  "two  young  with  much  white. "'^  The  male  was  a  brunette — 
quite  black.  The  dam  was  red  with  white  primaries  and  with  the  so-called  "guinea- 
mark,"  i.e.  a  small  triangular  white  tip  to  many  of  the  feathers  (G  9).  The  dates 
of  the  death  of  the  parents,  the  male  Ijefore  February  15,  1911,  and  the  female  on 
August  18,  1911,  is  a  further  evidence  of  weakness  in  these  birds  at  the  time  they 
gave  rise  to  the  "whitened"  young. 

"  It  will  at  some  time  be  of  interest  to  note  the  order  of  the  sexes  from  eggs  of  C.  livia  dom.  Within  the  individual 
clutches  of  these  birds  the  order  of  sexes  from  the  eggs  varies  greatly  from  the  order  known  for  most  pure  wild  species ; 
the  first  egg  here  often  gives  rise  to  a  female,  the  second  often  to  a  male;  and  studies  by  the  editor  have  further  shown 
that  the  size  relations  of  the  yolks  of  the  two  eggs  of  the  C.  livia  dom.  clutch  are  similarly  variable. 

'*  These  birds  were  photographed  October  14,  1910,  but  copies  or  plates  are  not  .available  to  the  editor. 
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BREEDING  DATA  ON  WILD  ROCK- PIGEONS. 

Chiefly  in  the  interest  of  a  complete  presentation  of  all  of  the  breeding  data 
for  the  common  pigeons  and  the  related  (ancestral?)  forms,  tables  87a  to  87d 
have  been  prepared. 

Concerning  a  mating  (table  87a)  of  a  wild  C.  livia  with  a  domestic  pigeon  of 
similar  appearance  (C.  livia  dom.)  the  author  makes  the  following  statement: 

"I  notice  in  rock-pigeon  hybrids  obtained  by  crossing  a  chequered  male  (C.affinis,  from 
Inishbofin,  Ireland)  with  a  two-barred  female  (C  livia,  from  Dover,  England)  that  the 
bars  in  the  young  are  pale,  especially  the  anterior  bar.  The  same  is  true  of  these  bars  in  the 
young  (first  feathers)  of  domestic  pigeons.  In  the  young  of  'pure'  rock-pigeons,  however, 
the  bars  are  both  'strong  black.'  Besides,  the  gray  is  pure  in  the  pure-bred;  that  is  to  say, 
it  is  about  the  same  as  in  the  adults,  while  in  these  impure  young  rocks  there  is  a  decided 
brownish  tinge  in  the  gray. 

"I  infer  that  weak  or  pale  bars  in  the  first  feathers  is  due  to  degeneration,  the  degenera- 
tion showing  itself  first  in  the  ju\'enal  feathers.  It  is  certainly  interesting  that  the  pure- 
bred rocks  strike  so  directly  into  the  adult  color." 

For  the  matings  of  wild  rock-pigeons,  two-barred  and  chequered  forms,  the 
data  of  the  tables  (87b  to  87d)  are  not  very  complete.  The  fact  that  these  forms 
arc  usually  considered  to  be  the  ancestors  of  the  numerous  races  of  fancy  or  do- 
mestic pigeons  serves,  however,  to  give  some  value  to  these  records.  It  will  be 
noted  that  the  chequered  rocks  (C.  affinis)  obtained  from  the  Cromarty  Caves, 
Scotland,  repeatedly  threw  typical  offspring  of  the  two-barred  variety. 

Table  70. 
cf  Common  pigeon  (red  guinea-chequers) ;  from  dealer  1900  (at  about  1  yr.  old) ;  has  some  white  primaries;  frilled  (see  pi.  53, 
9  Common  pigeon  (black  guinea-chequers);  from  dealer  1906  (see  pi.  53,  Vol.  I,  also  pi.  14).  [Vol.  I,  also  pi.  14). 

A  1.  7/2/08 hatched dead  7/23/08;  cause  unknown. 

A  2.  7/4/08 hatched dead  7/23/08;  cause  unknown. 

B.      8/1;  some  development,  but  unhatched. 
cfC  1.  9/22 (1) hatched;  like  sire,  but  more  white. 

C  2.  9/24 (2) about  same  amount  of  white  as  1,  but  more  dark  gray  where  it  is  red-brown. 

cTDl.  11/7 (3) hatched dead  1/20/09;  " considerable  white."  ' 

D2.  11/9 (4) hatched dead  1/26/09;  "considerable  white." 


,IE  l.\hatched2  l/l5/09-(5) ;  dead  9/5/09;  1  primary  white,  mostly  dark 
'^  \E  2./hatched  l/15/09-(6);  no  white  in  wings,  mostly  dark  as  dam. 


F  l.lhatched  3/6;  red;  with  white  primaries  like  sire. 
F  2./hatched  3/7;  killed;  fall  from  nest. 


Gl.l 
G2./ 


hatched  4/3. 
hatched  4/3. 


J  l.lhatched  about  8/17;  very  light;  "three-fourths,  or  more  white"  (see  pi.  14). 
J  2. /hatched  about  8/19;  very  light;  "three-fourths,  or  more  white"  (see  pi.  14). 


K  1.  6/?/l0;  color  of  black  guinea  mother, 
f  K2.  6/?/10;  red  and  white  primaries,  like  sire 


crK2.  6/?/10;  red  and  white  primaries,  like  sire.  (XG  26) 

'  "  D  1  (3)  at  the  age  of  6)4  weeks  has  white  primaries  and  white  secondaries  in  each  wing.  Body  white  above  and  below. 
Outer  feather  of  each  side  of  tail  white  in  outer  web,  clear  up  to  the  (subterminal)  bar;  upper  and  lower  tail-coverts  gray 
anal  feathers  white.  The  wings  arc  blackish  (though  the  'white  apical  guinea-marks'  are  generally  increased)  with  red- 
brown  visible  everywhere.  White  flecks  on  the  head  and  in  the  outer  front  edge  of  each  wing;  upper  part  of  legs  white;  a 
large  patch  of  white  under  the  chin,  wide  above  and  narrowing  to  a  rounded  point  on  middle  of  lower  breast.  White  is  thus 
everywhere  symmetrically  distributed  on  the  two  sides  of  the  body.     The  birds  from  late  in  the  season  of  190S  all  had  much 

^  Only  the  date  of  hatching  is  known  for  these  eggs. — Editor. 

^  This  bird  used  as  sire  in  the  mating  fully  described  in  the  text,  p.  95. — Euitoh. 
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Table  71. 

yrs.)  1S97; 

killed  (cats 

902;  thickl> 

■  chequered. 

cf  C.  tabellaria  (Horn.  1):  from  fancier  (2+  yrs.)  1S97;  killed  (cats)  1902;  fairly  thickly  chequered. 

?  C.  tabellaria  (Horn.  3);  stray  1898;  lost 

9A1.  4/11/99;  hatehedl,    .,     ,  j   u   .  .u       ,u      .i, 

9  A  2.  4/13/99;  hatched^"*''  chequered,  but  one  more  than  the  other. 

cfB  1.  5/27;  hatched,  lighter  than  either  parent;  frills. 

B  2.  5/29;  no  development. 

C  1.  6/27;  hatched,  color?  E  1.  8/24;  did  not  hatch. 

C  2.  6/29;  hatched,  color?  E  2.  8/26;  hatched;  color? 

cf  D  1.  7/26;  black  as  sire.  F  1.  9/20'lone  lost  on  trip. 

9  D  2.  7/28;  blacker  than  sire.  F  2.  9/22/one  no  development. 

G  1.   10/16;  hatched,  black  chequers  a  little  blacker  than  sire;  less  than  D  2. 

G  2.  10/18;  hatched,  black  chequers  a  little  blacker  than  sire;  less  than  D  2. 

H  1.  11/19;  hatched,  a  little  blacker  than  sire. 

H  2.  11/21 ;  hatched,  a  little  blacker  than  sire. 


d"  II.   1/22/00;  hatched  chequered  less  than  sire.  J  1.  3/7;  did  not  hatch. 

9  12.  1/24/00;  hatched  chequered  less  than  sire.  9  J  2.  3/9;  hatched,  strongly  chequered  with  I 

cTK  1.  4/8;  hatched  darker  than  sire. 

9K2.  4/10;  hatched  darker  than  K  1  =  strongly  and  evenly  chequered  (see  pi.  4,  Vol.  I). 

c^M  1.  6/12;  hatched,  pure  gray  with  2  black  bars.  L  1.  5/13;  hatched  (killed  at  once). 

M  2.  6/14;  hatched,  more  thickly  chequered  than  sire.  L  2.  5/15;  some  development. 

N  1.  7/15;  hatched,  more  black  than  sire,  left  hind  toe  white  (r.  =  black). 

N  2.  7/17;  hatched,  as  black  as  sire,  a  short  while  streak  behind  eyes. 

O  1.  8/20;  hatched,  no  record  of  color. 

O  2.  8/22;  hatched,  no  record  of  color. 

"These  birds  were  left  at  Woods  Hole  during  the  winter  of  1900-01  in  charge  of  Mr.  Bernt  C 
raised  several  young  without  chequers,  having  onl.v  gray  color  with  two  black  bars." 

PI.  7/9/01  \no  record  kept  during  Q  1.  12/9  1  ,      ,,        ,,       ,, 

P  2.  7/11/01/       summer  1901.  Q  2.  12/ll/°°'=  P^'"  *h^°  *he  other. 


A  daughter;  pale  gray,  no  chequers  (from  early  1900);  given  (Hom.  1)  1/19/02. 
A  1.  2/6/02;  shell  rather  soft.  B  1.  2/22\one  gray,  no  chequers;  other  chequered  less 

A  2.  2/8/02;  shell  not  strong.  B  2.  2/24/     than  sire. 

C  1.  4/3;  hatched,  killed.  D  1.  7/1;  no  record.  E  1.  9/29;  hatched. 

C  2.  4/5;  hatched,  killed.  D  2.  7/3;  no  record.  E  2.  lO/l;  hatched.  (BBS 

Table  72. 
cf  C.  tabellaria  (K  1);  brother;  4/8/00;  strong  black  chequers. 

9  C.  tabellaria  (J  2);  sister;  3/9/00;  strong  black  chequers  (a  white  fleck  over  eye). 
9  A  1.  10/26/00;  hatched,  less  black  than  parents,  touch  of  white  behind  each  eye  (dark  streak  in  right  iris). 
d"A  2.  10/28/00;  hatched,  less  black  than  parents,  touch  of  white  behind  each  eye  (dark  streak  in  left  iris.) 
cTB  1.  12/28;  hatched,  dark  chequered  (nearly)  as  parents;  traces  white,  asymmetrical  upper  mandible. 
cTB  2.  12/30;  hatched,  dark  chequered  as  parents;  traces  white  and  red. 

C  1.  2/20/01;  broken.  D  1.  3/10/01;  hatched;  no  record.  E  1.  4/8;  hatched;  no  record. 

C  2.- 2/22/01;  broken.  D  2.  3/12/01;  hatched;  no  record.  E  2.  4/10;  hatched;  no  record. 

F.      1/13/02;  hatched  (very  light  complexion),  dead  at  5  days. 

G  1.  2/18;  hatched;  reddish-black  chequers. 

G  2.  2/20;  hatched;  color  of  dam  almost  perfect  even  to  the  white  .spot  over  eye. 


TT  9*  4/4(°"®  ^®  '^^^  ^^^^  dam;  other  is  dark  chequered,  variegated  with  much  whil 


I  1.  5/12;  hatched;  killed  (presumably  because  neither  very  dark,  nor  peculiar). 

I  2.  5/14;  hatched;  killed  (presumably  because  neither  very  dark,  nor  peculiar). 

J  1.  6/28;  no  record.  K  1.  2/l/03\onc  hatched  "dark  as  parents";  other  prob- 

J  2.  6/30;  no  record.  K  2.  2/3/03/     ably  not  hatched. 

LI.  3/9/03;  removed.  M.      4/15;  dark  chequered  as  parents. 

L  2.  3/11/03;  removed.  ^       5/17;  deserted. 

'  1 0  2   6/fi  f  ""'^  dark  chequered  as  parents,and  killed ;  other  a  9  (5)  blackish-red  chequered :  freckled  with  white  behind  both  eyes. 

,  fP  1.  9/8  lone  a  cT  (6)  black  red  chequered;  mated  1904  Q  1.  4/13/04'lone  has  dull  red  chequers;  other  is  normal 

^  \P  2.  9/10/     with  No.  5  above.  Q  2.  4/15/04/     color  of  female  parent. 

R.      1/24/05;  hatched;  soon  died. 

S  1.  3/23\both  very  light  complexion;  one  died,  other  (8)  has  more  strongly  red  chequers  than  any  before  it;  al.so  has 
S  2.  3/25/     white  flecks  on  the  head.  (BB  6) 
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cf  Homer  (CI);  hatched  3/5/01; 

9  HomrT  (r)  =  i:;i;  H   15/01;  3d 
3/14/02;  prolKil.Iv  iio(  h:iich.,l. 
3/16/02;  probably  ii.,t  hal.lir.l. 
4/11 
4/13 

?;  hatched,  pale  with  reddish  bars 
10/1;  no  record. 
10/3;  no  record. 
2/14/03;  hatched;  no  record. 
2/16/03;  failed. 


Table  73. 
len  gray;  2-barred  ("doiible-i 
ir  very  obscure;  chequers  nor 


"  to  the  mate), 
ing.  few  on  scaps. 


^both  hatched,  on 


2-barred  and  dark  gray,  other,  very  light  or  pale  gray  with  two  reddish  bar 


■The 


F  1.  3/26;  no  record. 
F  2.  3/28;  no  record. 
G  1.  7/4;  no  record. 
G  2.  7/6;  no  record, 
some  chequi 


/13;  no  record. 


cT  C.  tabella 


(6); 


$  C.  tabellaria  (5) ; 
A  1.  4/12/04;  removed. 
A  2    4/14/04;  removed. 
B  1.  5/15;  no  development. 
B  2.  5/17;  no  development. 
C  1.  7/6;  probably  no  development. 
C  2.  7/S;  probably  no  development. 


lers  for  a  third  bar  were 

present  as  a  tinge 

of  reddish." 

Table  74. 

ri.thrr;   'J,  s   l«;S/3/06: 

black-red  chequers 

>tir;  li  .")  II.;;  blackish  red  chequers. 

1)  1.   ?  11.,  drvelopment. 
D  2.   ?  no  development. 

G  1.  ?  no  development. 
G  2.   ?  no  development. 

El.  ?  no  development. 
E  2.  ?  no  development. 

HI.?  no  development. 
H  2.  ?  no  development. 

F  1.  ?  no  development. 
F  2.   ?  no  development. 

11.  ?  no  development. 
12.?  no  development. 

D  1.  l/25/05\one  hatched;  dead  (care)  few  days;  other 

D  2.   1/27/05/     egg  failed. 

F  1.  4/4;  not  tested. 

F2.  4/6;  not  tested. 

G  1.  5/1;  no  development. 

G  2.  5  '3;  no  development. 


E  1.  3/5;  a  little  development. 
E  2.  3/7;  a  little  development. 
H  1.  5/30;  no  development. 
H  2.  6/1;  no  development. 


7/24 


„/few  days  development. 


J.      1/7/06;  bird  hatched,  but  "suspected  another  male  had  fertilized  this  egg." 
K  1.  no  development. 
K  2.  no  development. 

Table  75. 
cf  C.  tabellaria  (1907) ;  3-barred,  trace  chequers  on  scapulars,  same  as  sire. 
9  C.  tabellaria  (from  fancier  1907) ;  2-barred,  true  rock  type;  dead  5/?/09. 

'{a'>    jo/jQ/oTf'"^''^'^'^''' °"^ '^'"^'''' °*'^^'' '^  P'^'^  '    3  bars;  weak  chequers. 

B  1.  5/12/08;  hatched;  color  like  sire. 
B  2.  5/14/OS;  hatched;  color  like  dam. 

C  1.  6/15/OS;  hatched)    ,      ,      ,        r    i  .  u-  j     i -ii  j  D  1.  9/5;  hatched; 

^,  „    ../.-/.lo   .    i  1    J /about  color  of  old  birds,  killed.  „„    „ /.,   ,    ^  t    ■ 

C  2.  6/17/08;  hatchedj  D  2.  9/7;  hatched; 

frills  (see  pi.  7 


9  E  1.  10/28;  light  gray;  2  narrow  bars,  a  trace  of  third;  obscure  chequers  on  scap 
9  E  2.  10/30;  trace  darker  than  E  1;  2  bars,  no  trace  of  third;  no  chequers. 
9  F.      2/2/09;  hatched;  very  light  gray;  2  extremely  narrow  bars. 
cTG  1.  3/23;  hatched;  rock-gray;  2  bars,  narrowed. 
9G  2.  3/25;  hatched;  rock-gray;  2  bars,  about  normal.- 


.•e)  mated  to  sire;'  ve 
shed  out;  breast  frill. 


Above  9  disappeared,  and  9  F  (2/2/09  abi 
c^H  1.  8/10/09;  hatched;  very  light;  2  bars  with  most  black  w 
9  H2.  8/12/09;  hatched;  clear  rock-gray;  2  narrow  bars. 

cT  I  1.  1 1/15;  hatched;  rock-gray;  only  4  spotsof  posterior  bar,  anterior  bar  absent  (se( 
9  12.  11/17;  hatched;  almost  white  ■•  or  silver  gray;  2  weak  bars  (see  pi.  16);  frilled. 

J  1.  1/7/10;  no  development. 

J  2.  1/9/10;  no  development. 
cfK.     2/5;  hatched;  dai-k  gray  tinged  with  brown;  bars  weak, 
cf  L  1.  2/13;  very  dark  gray  like  K;  bars  ob.scure. 
9  L  2.  2/15;  color  light;  marrow  bars,  these  disappearing  in  lower  half. 


16),  except  few  "freckles";  frilled 


(G12) 
ds  that 


'  The  original  purpose  of  this  breeding  was  to  get  progeny  of  "two  bars"  or  less  (without  chequers).    The 
g,ave  little  promise  of  leading  in  this  direction  were  usually  killed  as  soon  as  they  came  to  full  plumage. — Editor. 

-  "Thus  from  B  to  G  we  have  had  only  2-barred  young,  with  bars  sometimes  much  below  the  normal  width  and  density." 
(G  12) 

'  "This  female  was  barely  5  months  old  and  mated  at  once.    From  this  inbreeding  I  hope  to  see  the  bars  further  reduced." 

*  It  is  notable  that  this  female  was  fertile — at  least  1  egg  of  2  laid — when  mated  with  her  clutch-mate  brother  (I  1) ; 
there  is  no  record  of  this  offspring  after  hatching  and  it  probably  died  before  old  enough  to  disclose  its  color.  It  seems  prob- 
able, too,  that  this  single  clutch  was  all  that  was  produced  in  1910. — Editoh. 
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Table  76. 
cf  C.  tabellaria  (H  4)  (stray,  1900);  2  bars  +  trace  of  third  bar,  and  chequers  (see  pi.  4,  Vol.  I). 
9  C.  tabellaria  (K  2) ;  4/10/00;  3  bars  +  chequers;  quite  dark  gray  (see  pi.  4,  Vol.  I). 
A  1.  11/28/00;  no  development. 
A  2.  11/30/00;  no  development. 
-,       J  _B  1.   l/25/Ollone,  a  9  pale  gray,  3  bars,  a  fourth  of  only  3  spots  (intermediate);  slightly  darker  than  sire;  other 
CI   an    V  jj  2_  i/27/Ol/     a  cT  medium  dark  gray;  darker  than  dam  {i.e.,  darker  parent). 

n  C  1.  3/l2\one  a  9  (3)  dark  gray  like  dam  but  fewer  chequers  (intermediate)'  other  3  bars  but  no  chequers, 
C  2.  3/14)      nearer  sire  (intermediate). 
D  1.  4/17;  hatched,  no  record. 
D  2.  4/19;  hatched,  no  record. 

E  1.  5/25"lboth  young  about  midway  between  parents  (intermediate); 
E  2.  5/27/but  one  perceptibly  paler  than  the  other  (intermediate). 
F  1.  7/20;  no  record.  G  1.  1/18/02;  broken. 

F  2.  7/22;  no  record.  G  2.  1/20/02;  broken. 

H  1.  2/12/02;  more  chequered  than  sire,  less  than  dam  (intermediate). 
H  2.  2/14/02;  more  chequered  than  aire,  less  than  dam  (intermediate). 
I  1.  4/1;  hatched;  apparently  not  notable;  killed. 
I  2.  4/3;  hatched;  apparently  not  notable;  killed. 

J  1.  7/1 ;  no  record.  K  1.  8/4  (?) ;  hatched;  medium  chequered  (intermediate). 

J  2.  7/3;  no  record.  K  2.  8/6  (?);  hatched;  medium  chequered  (intermediate). 

\  \-  In/??'  w'l!'^'  ''l^-"  ^"-^  "'!k  I  """"^  ^"''Vnc  dead  2/14/03;  other  dead  3/13/03. 
L  2.  10/31;  hatched;  plam  gray  with  2  narrow  bars]  /      /      .  '      / 

M  1.  12/?;  failed  to  hatch. 
M  2.  12/?;  failed  to  hatch. 


N  2    2/14/031°"^  ^^^  chequers  same  as  female  parent,  other  has  no  chequers,  and  only  2  narrow  bars. 

O  1.  3/30;  chequered  about  as  strongly  as  dam. 
O  2.  4/1;  plain  light  gray;  chequers  reduced. 

Pi-^/^ione  chequered,  other  only  2  bars.  ^  ^  I^'^' °°  ^^™'^-  p,    o',, 

P  2.  5/8/  ^  •  J  Q  2.    ,/S;  no  record.  R  1.  9/12;  no  record. 

cf  S  1.  4/14/04  (7);  chequered  more  than  sire  (intermediate)  (see  pi.  5,  Vol.  I). 

9  S  2.  4/16/04  (8) ;  pale;  bars  pale,  and  third  bar  weak  '  (see  pi.  5,  Vol.  I). 
T  1.  5/11.  U  1;  5/26;  not  tested.  V  1.  7/9  lone  color  ol  S  1   (intermediate),  other  very 

T  2.  5/13.  U  2;  5/28;  not  tested.  V  2.  7/11/     pale  2  bars,  no  chequers.^  (BB  4) 

|W  1.  1/6/05;  hatched;  no  record.  XI.  3/3;  color  intermediate. 

W  2.  1/8/05;  hatched;  no  record.  X  2.  3/5;  color  very  pale  (bars  not  described). 

Y  1.  4/15\complexion  very  light  (apparently  died  early)  in  one;  other,  if  hatched,  died  early  and  thrown  from 

Y  2.  4/17/     nest  by  parents. 
Z.      5/25;  no  record. 

1  It  is  noted  that  the  two  birds  of  this  clutch  were  mated  Dec.  1904.  but  I  have  been  unable  to  find  the  data. — Editor. 
'  It  is  noted  at  this  point  that  "so  far  5  young  with  only  2  bars  and  pale  gray;  nearly  all  the  rest  are  less  chequered  than 
the  dam." 

Table  77. 
cf  Black  barb;  from  dealer;  2/1/01. 

9  Black  barb;  from  dealer;  2/1/01    dead;  winter  1901-02 
A  1     2/11/01;  broken. 
A  2.  2/13/01;  developed,  but  broken. 

B  1.  3/5;  no  development.  E  1.  7/13;  hatched;  black. 

B  2.  3/7;  no  development.  E  2.  7/15;  hatched;  black. 

C  1.  4/15;  hatched;  black. 
C  2.  4/17;  hatched;  black. 

Daughter  of  above  tf  given  (  =  black  of  1901).  This  inbreeding  gave: 

A.      2/7/02;  no  development.  C  1.  4/9;  probably  did  not  hatch. 

B  1.  3/3;  hatched;  dead  7  to  10  d.ays.  ^  2.  4/11 ;  probably  did  not  hatch. 
B  2.  3/5;  hatched;  dead  7  to  10  days. 


S  I:  l!rS\  bl::k}°-  '^'^^  ^-  <>-  °'^- « -'-     '  [o  I:  V/7 


one  died  few  days,  other  8  weeks.  ^{n.-}    7/7}°°"^  '^'"^  9  •  other  black  (soon  died), 

one  black,  other  gray. 


El.  3/24\         ..     1       ,1,  ji       J  ifH  1-  9/12;redlonr  died   2  to  5  mo.;  other  (cT); 

E  2.  3/26/°°^  ^^'"'^-  "'^'"  «"''■  "^  ""^  'iH  2.  9/14;  red/     alive  1904. 


cfFl.  5/9;  red.  (1) 

F2.  5/11;  not  hatched. 
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Table  77  (continued). 
I  1.  4/20/04;  black.  K  1.  7/?\  ,      ^,       „       ^   ,  -^   ^, 

I  2    4/22/04-  black  K  2    7/?!°°''         '  °''"^''  (•  unhatched). 

J  2.  V '  L  2'  9/?|°"^  ^^'^'  '^^"■'^  ^^  "  weeks;  other  (?  unhatched). 

(?  Other  eggs  probably  laid;  not  recorded.) 

I  o    l/Vn^^°°<'  *'•'"=''•  '^'«<1  «'i'"'y:  °'^her  red,  died  1  mo.  ^^-      '^'-^-  "°  '■'''^'"•'^• 

"■  ^'•^'y  N  1,  N  2,  probably  not  recorded. 

^(k  2'  9/J4W  '■'^^  ^-  '*''''<^  1^°9:  "'her  not  hatched.  O  1.  8/13;  black. 

liv  ^.  -/i^j  Q  2.  s/15;  red  (killed  by  lice). 

L  1.  3/24\one  black,  dead   (lice)   at  2  weeks;  other  un- 
L2.  3/26/     hatched. 

This   9   became  tubercular,  produced  no  eggs  in  1906;  was  killed. 

There  is  no  record  of  barbs  produced  in  1907.    In  1908  this  male  was  mated  to  another  daughter— black— 
(of  1905?).    A  few  eggs  probably  laid,  without  record  until  May. 
9  A  1.  5/13/08;  gray;'  dead  12/19/08. 

9  A  2.  5/15/08;  gray;  dead  (?)  4/24/12  (mated  w.  brother  1909),  (BB  3) 

1  At  this  point  in  the  breeding  of  these  black  barbs  it  is  remarked  that  "  this  is  an  interesting  case,  as  the  color  runs 
from  black  to  red  and  to  gray;  black  being  most  frequent,  red  occasional,  and  gray  very  rare."  Black  color  predominates, 
and  most  pronouncedly  so  at  the  season  of  strongest  germs  (spring)  and  in  the  kind  of  matings  (unrelated,  or  mature  parentage) 
elsewhere  found  to  be  productive  of  strong  progeny. — Editor. 

Table  78. — Brother-sister  matings  of  black  barbs. 
&  Black  barb;  (1903-1905);  brother;  black  color. 
9   Black  barb;  (1903-1905);  sister;  black  color. 
Early  1908,  probably  one  or  more  clutches  before: 
'        7/19/081°°^  black,  other  gray;  both  dead  autumn  1908. 

A  1.  2/27/09;  hatched;  black.  B  1.  4/18;  no  record. 

A  2.  3/1/09;  hatched;  black.  B  2.  4/20;  no  record. 

J  Black  barb;  brother  or  half-brother  to  mute   (A  2). 
9  Black  barb;  of  gray  color;  (A  2) ;  5/15/08. 
A  1.  3/28/09;  hatched;  black;  dead  (care  ?),  tuberculosis,  after  15  days. 
A  2.  3/30/09;  did  not  hatch. 

B  1.  4/27;  probably  no  development.  B  2.  4/29;  probably  no  development. 

d'  Red  barb  (K,  alive  1909)  mated  to  9  red  and  white  Jacobin  produced: 
'{a  ■>'  ^•'0/06/°°''  hatched;  blackish,  with  little  red;  other  no  data. 
H  1.  3/19;  hatched;  dusky  brown.  C  1.  5/16;  blackish  and  chequered. 

B  2.  3/21;  hatched;  pale  red.  C  2.  5/18;  hatched,  red.  (BB  3  ) 

Table  79. 
Pair  A. 
cf  Gray  Briinn  pouter;  from  fancier;  2/17/08;  gray  with  white  bars  edged  w.  black. 
9  Gray  Briinn  pouter;  from  fancier;  2/17/08;  gray  with  white  bars  edged  w.  black. 
9  A  1.  4/12/08  1  gray;  juveual  bars  black,  adult  red  with  black  borders. 

A  2.  4/14/08;  dead  at  2  weeks. 

cf  B  1.  5/16 2 gray  impure  with  black;  juvenal  bars  purer  white  than  in  parents. 

9  B  2.  5/18 3 gray;  with  white  bars. 

Pair  B. 
c?  Parent  died  0/4.    A  second  male,  like  first  in  color,  given  about  6/15/08. 

d'A  1.  6/28/OS 4 color  of  parents;  alive  10/14/09  (see  pi.  18). 

\  2.  0/30/08 5 nearly  naked  at  hatching;  very  small;  dead  7/23/08. 

9  B  1.  8/1 0 color  of  parents,  alive  10/14/09  (see  pi.  18). 

cf  B  2.  8/3 7 color  dark  gray  with  red  bars  '  (see  pi.  14). 

9  C  1.  9/22 8 dark  gray;  juvenal  bars  red-black,  but  in  adult  turned  to  white  with  black  border  (see 

pi.  14,  ad.;  pi.  17,  juvenal)  dead  9/1/09. 

9  C  2.  9/24 9 white;  =  long  unable  to  fly,  dead  1/27/09,  good  care  (see  pi.  17). 

D  1.  11/5 10 color  of  parents. 

D  2.  11/7 11 6  right  outer  flights  "white";  5  left  outer  flights  "white";  dead  12/28/08  (care). 

E  1.  and  E  2;  12/18  to  20;  deserted. 

F  1.    l/2u/09;  hatched;  no  later  record. 
F2.   1/28/09;  failed. 
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Table  79  {continued). 

Pair  C. 

cf  Parent  died  2/?/09.    One   (not  recorded  which)  of  the  sons  from   laos  tlicn  put  here  with  dam;  his 

color  was  normal  (see  pi.  18). 

G  1.  3/31/09;  no  record.  H  1.  No  record.  I  1.  No  record. 

G  2.  4/2/09;  no  record.  H  2.  No  record.  12.  No  record. 

J.   -  7/18 hatched 11 color  gray  rock,  2  black  bars  (.see  pi.  18). 

K.      11/8 hatched 12 adult  color  like  parents  pale  gray,  white  bars.  (G  15,  G  10) 

'  "The  'red'  in  the  juvenal  feathers  is  about  the  same  as  the  red  in  the  adult  feathers  of  No.  1  above;  i.e.,  this  bird  is  a 
step  higher  in  evolution  than  No.  1  was.    The  adult  bars  in  No.  7  are  red  with  black  borders." 

-  "The  juvenal  white  pouter  (9)  came  at  the  end  of  the  season  (see  record)  and  the  dark  gray  pouters  with  red  bars 
(black-edged)  came  later  in  season,  and  so  far  (Mar.  29)  these  birds,  although  mated,  and  making  nests  and  sitting,  have 
produced  no  eggs."    (R  16) 

Table  SO. — Grruj  Briinn  pouter.'^  in  brother-sister  nuitings. 
Pair  1. 
cf  2;  two  white  bars  edged  with  black,  body  gray,  "  sprinkled  with  black." 
9  3;  two  white  bars  edged  with  black,  body  gray  without  black. 
"Previous  to  July  1909  this  pair  raised  3  young;  2  were  like  the  parents  and  a  third  resembles  the  others, 
but  was  hatched  about  June  25,  and  is  weak  in  some  respects.    Among  other  things,  the  legs  diverge  a  little 
more  than  they  should,  and  the  'fundamental  barring''  is  apparent  through  failure  of  the  normal  production 
of  pigment.    The  fundamental  bars  have  here  wrought  conspicuous  effects  upon  the  tail,  flights,  tail  coverts, 
secondaries,  and  other  parts."    This  bird  seems  to  have  been  the  last  bird  produced  in  1909.    The  record  for 
1910  is  also  complete  with  the  following  pair  of  eggs. — Editor. 
_  fC  1.  3/14/10;  hatched;  juvenal  light  gray,  2  white  bars  (and  fundamental  bars). 
\C  2.  3/16/10;  hatched;  juvenal  color  dark  gray,  2  black  bars,  with  trace  of  red. 

Pair  2. 

cf  4;  gray-,  with  white  bars  edged  with  black. 

9  6;  gray,  with  white  bars  edged  with  black. 
A  1.  2/3/09;  no  test.  B  1.  3/10;  killed.  C  1.  4/15;  no  record.  D  1.  no  record. 

A  2.  2/5/09;  no  test.  B  2.  3/12;  killed.  C  2.  4/17;  no  record.  D  2.   no  record. 

E  1.  8/9;  hatched;  rock  gray,  with  black  bars  (see  pi.  18). 
E  2.  8/11;  hatched;  color  red  throughout  (see  pi.  IS). 

Pair  d. 
cf  7;  dark  gray;  bars  red  with  black  borders. 
9  8;  dark  gray;  bars  white  with  black  borders. 
A  1.  ?/09;  failed  to  hatch. 
A  2.  ?/09;  failed  to  hatch. 
B  1.  4/1;  hatched;  no  record. 
B  2.  4/3;  hatched;  no  record. 
9  0  1.  5/10;  hatched;  color  of  parents,  dead  9/1/09  (see  pi.  17). 

c? C  2.  5/12;  only  white  and  brown  orange;  legs  diverge;  dead  2/12/10  (see  pi.  17);  frills. 
D  1.  7/6;  no  record. 
D  2.  7/8;  no  record. 
cTE  1.  8/21;  hatched;  color  rock  gray,  with  red-orange  bars. 
E  2.  8/23;  hatched;  color  red-orange  throughout,  basal  parts  of  feathers  white,  no  bars  (see  pi.  14).  (G  10,  G  15) 

'  For  the  explanation  of  this  barring  see  Chap.  VIII,  Vol.  I,  of  these  works  and  Riddle,  Biol.  Bull.  1908. — Edituh. 
^  "This  male  is  not  pure  rock-gray;  there  are  touches  of  blackish  on  the  wing  coverts." 

Table  81. 
c?  Black  Briinn  pouter;  with  2  white  bars  (from  fancier). 
9  Black  Briinn  pouter;  with  2  white  bars  (from  fancier). 

A  1.  3/29/08 1 no  record  of  color  or  death.  B  1.  6/4 3 no  record  of  color. 

d'A  2.  3/31/08 2 color  of  parents.  B  2,  0/0 4 no  record  of  color 

9  01.  8/17 5 gray  with  2  bars  black;  alive  4/10  09.' 

0  2.  8/19 gray  with  2  bars  black;  died  before  4/10/09. 

A  1.  4/12/09 0 "guinea  marks";  white  bars  partially  replaced  by  red  and  black.' 

9  A  2.  4/14/09 7 anterior  bar  black,'  posterior  bar  partially  replaced  by  red  and  black. 

?  1.  7/13 8 "guinea  marks";  2  bars  different. 

9  ?  2.  7/15 9 anterior  bar,  black,'  posterior  bar  mostly  black.  (G  16) 

•  "A  pair  of  young  hatched  in  September  1908  were  both  gray  with  two  bars  black.  One  of  these  died,  sex  not  noted. 
The  other  now  alive  (4/10/09)  is  a.  female  (!)  and  mated  with  a  black  barb  of  1909."  In  view  of  this  statement  it  seems  prob- 
able that  the  colors  of  Nos.  1,  3,  and  4  were,  in  most  cases  at  least,  normal. — Editor. 

^  No.  6  died  at  4|  months;  No.  7  at  10  weeks  (white). 

'  Black  bars  in  the  black  offspring  means  that  the  bars  scarcely  exist  as  differentiations  in  the  coloration  of  the  wing. — 
Editor. 
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Table  82. 
Pair  1. 
<f  Owl  (1-0  2);  hatched  5/4/00,  with  a  frill. 
9  Rock  (RK  1);  pale  gray;  small,  no  (rill. 

9  A  1.  10/15/00 clisappearef!  :H  '.lOl color  owl-like;  no  frill. 

cfA  2.  10/17/00 color  dark  rock;  no  chequers. 

9  B  1.  11/26 df.iil  '■)   -1   (!_'  (  K;  liitj.) color  owl-like;  no  chequers,  no  frills. 

cy'B  2.  11/28 killoil  M   ','  (_)_'     color  dark  rock;  no  chequers.^ 

C  1.   1/2S/01;  failed  to  hatch. 

9C  2.  1/30/01 color  pale,  owl-like;  no  frills,  no  chequers. 

D  1.  3/11;  accident. 

cTD  2.  3/13 dead  3/19/02  (12^  mo.) color  dark  rock. 

E  1.  4/17 color  dark  rock. 

E  2.  4/19 color  gray  rock. 

G  1.  7/9 color  owl-like. 

cfG2.  7/11 4/12/02  (9  mo.) color  dark  rock. 

H  1.  S/10 color  dark  rock;  no  frills.= 

H  2.  8/12 color  dark  rock;  no  frills.  (G  17) 

tch  mated.  1901-2;  see  table  84. 

aft  or  frill  at  the  breast  (see  text-figs.  28,  29,  Vol.  I). 

Table  83. 
Pair  3. 
cT  Owl;  age  unknown. 
9  Rock  (RK  2) ;  large;  gray  color. 

9  A  1.  1/19/01 dead  5/10/02  (confinement  ?) . .  .color  owl-like;  very  light  gray. 

cf  A  2.  1/21/01 dead  12/29/01 color  dark  gray:  no  chequers. 

cf  B  1.  3/8 dead  4/20/02 color  dark  gray. 

B  2.  3/10 crushed  hatching color  owl-like. 

9  01.  4/17 4/2/02 color  owl-like. 

O  2.  4/19 color  owl-like. 


fDl..V27l 
\D  2.  5/29/ 


.9  dead  4/22/02;  1  owl-like;  1  dark  color. 


11.7/14 color  pale  owl-like. 

12.  7/lG _ color  dark  gray.  (G  17) 

Table  83a. 
Pair  S. 
&  Owl  I-CI;  hatched  5/4/00. 

9  Rock-RK  3;  black  chequered;  thickly  chequered. 
.  n.\  1.  10/31 /OOlone  is   a  ?  owl-like  (light  gray)  but  with  an  even  brown  chequering,  instead  of  black  chequering; 
'"■^  ^  A  2.  11/2/00  /         alive   1/15/02.     Other  is  a  c?  ;  dead  (cold)  12/22/00;  dark  rock,  strongly  chequered. 

d'  B  1.  12/23 dead  7/12/02  (cholera  ?) color  dark  rock,  strong  chequers. 

cf  B  2.  12/25 de.ad  7/12/02  (cholera  ?) color  dark  rock,  strong  chequers. 

9  0  1.  1/19/01 color  owl-like,  pale  chequers. 

C  2.  1/21/01 color  rock-like,  dark  chequers. 

D  1 .  3/3 color  rock-like,  dark  chequered. 

D  2.  3/5 color  owl-like,  pale  chequers. 

E  1.  4/6;  some  development. 

E  2.  4/7 color  dark  rock,  dark  chequers. 

cTG  1.  7/22 dead  7/12/02  (cholera) color  dark  rock,  dark  chequers. 

G  2.  7/24 color  owl-like,  pale  chequers. 

I  1.  3/23) 

T  o*  o /.>f;f'one  hatched,  owl-like;  pale  chequers;  other,  no  record. 

K  1.  7/2 color  owl-like,  pale  chequers. 

K  2.  7/4 color  owl-like,  pale  chequers. 

L  1.  8/6 color  dark  chequers. 

L  2.  8/8 color  dark  chequers. 


M  •'    q/'>q(°°^  °^  d&Tk  color  and  one  of  light  color. 
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Tahi.e  84. — Inbreeding  of  owl-rock  hybrids. 
Pair  1  (brother  and  sister). 
cf  Owl-rock  hyb.  (B  2)';  (11/28/00) ;  3/24/02;  dark  gray;  no  chequers. 
9  Owl-rock  hyb.  (B  1);  (11/26/00);  3/?/02  (killed);  owl-like;  no  chequers. 

Ajl.  5/2/01 hatched,  no  record  for  color. 

A  2.  5/4/01 probably  hatched. 

B.      6/1 hatched pale,  owl-like. 

cfC  1.  7/14 hatched dead  1/20/02;  dark  gray  rock. 

C  2.  7/16 hatched killed  12/?/02;  pale  reddish. 

D  1.  2/6/02 hatched red. 

D  2.  2/8/02 hatched red. 

Pair  2  (half-brother  and  half-sister). 
A  second  female  hybrid  from  owl  (1-C  2)  X  rock  (RK  3)  black  chequered  given  5/10/02.    This  female 
(A  1)  from  egg  11/1/00  (alive  1/15/02)  was  of  pale  gray  color,  but  with  pale  to  brownish  chequers.     Six  birds 
from  this  female  and  the  above  male  gave  no  red  offspring. 

A  1.  4/19/01 hatched dead  at  7  days,  "whole  appearance  owl-like." 

9  A  2.  4/21/01 hatched matured  and  mated,  "like  sire  in  color  and  size." 

B  1.  5/23 hatched dark  gray,  2  black  bars. 

B  2.  5/25 hatched light  gray,  2  bars  owl-like. 

C  1.  7/8 hatched pale  owl-like. 

9  C  2.  7/10 hatched dead  4/8/02;  pale  owl-like.  (G  2) 

Table  85. 
cf  C.  cenas;  3/16/09. 
9  C.  liviadoniestica;  2-barred,  rather  dark  gray. 

A  1.  5/5/08 S-R  1 dead  7/13/08. 

A  2.  5/7/08;  no  development. 

9B1.  5/28 S-R  2 dead  6/20/08  (feeding?). 

d'B2.  5/30 S-R  3 dead  6/21/08  (feeding?). 

cf  C  1.  6/27 S-R  4 dead  at  7  daj's  (feeding). 

C  2.  6/29;  no  development. 
cfD.     7/11 S-R  5 dead  7/2/09  (fertile  with  domestica). 

E  1.  7/31 S-R  6 dead  8/24/08  (overfeeding). 

9  E  2.  8/2 S-R  7 dead  8/23/08  (overfeeding).' 

F  1.  9/2;  no  development. 

F  2.  9/4;  no  development. 

G  1.  9/13;  no  development. 

G  2.  9/15;  no  development. 

H  1.  2/14/09 hatched;  dead  at  6  days  (care  ?). 

H  2.  2/16/09 hatched;  dead  at  6  days  (care  ?).  (P  6) 

'  "I  noticed  on  August  22  that  seed  (millet)  passed  through  the  young  undigested;  the  trouble  is  'too  much  food.'  It 
is  necessary  not  only  to  use  fine  seed,  but  also  to  be  very  careful  not  to  overfeed  during  the  first  week  or  two  weeks.  One 
must  keep  constant  watch  of  the  droppings  and  cut  off  the  seed  if  it  passes  undigested.  Some  soft  food  (bread-crumbs), 
cuttle-fish  bone,  oyster-shell,  charcoal,  plenty  of  sand-grit,  and  some  lettuce  seem  advisable  or  necessary." 

Table  86. 

cf  Oenas  X  livia  domestica  (S-R  5) ;  7/11/08;  7/2/09. 

9  C.  iivia  domestica;  (from  dealer  1909). 

A  1.  3/21/09 .SR-R  1 dead  4/23/09.'        B  1.  4/24 SR-R  3 dead  5/23/09. 

A  2.  3/23/09 SR-R  2 dead  4/20/09.  B  2.  4/26 SR-R  4 dead  5/25/09. 


C  1.  5/29 SR-R  5 dead  6/25/09;  some  unknown  cause. 

C  2.  5/31 SR-R  0 dead  6/25/09;  digestive  trouble. 

&  parent  (S-R  5)  died  7/2/09. 

D  1.  7/4 SR-R  7 probably  died  autumn  100!);  certainly  before  12/30/10. 

D  2.  7/6 SR-R  8 dead  7/31/0'J.-' 

'  Neglect  was  cause  of  death. 

2  "  Color  here  seems  to  be  that  of  the  earlier  liatched  young."      (P  7) 
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Table  87. 
cf  C.  admista  (Z);  1S94  or  1895;  escaped  12/ 
9  C.  palumbus  (Op):  10/5/02. 

El.  11/2;  probably  no  development. 

E  2.  11/4;  probably  no  development. 

F.      1/28/00;  broken.' 


1.  6/26/99;  no  development. 
I  development. 
7/3;  not  hatched. 
7/5;  not  hatched. 

7/23\  ,       ,  .       G  1.  3/30/00;  no  development 

7/25/°""  "^^S'  ^°™"  development.      ^  .,    ^^^/q^.  ^^  d,^,,„p„,,„j_ 


I  1.  6/7;  no  development. 

I  2.  6/9;  hatched;  dead  at  4  days. 


8/10;  no  development. 
8/12;  no  development. 


'  Laying  at  this  season  and  to  the  extent  h 
tivity  of  the  wood-pigeon."     (F  29) 

^  Later  the  female  of  the  above  record  was  mated  to  anothe 
(6/3/02).     It  seems  to  have  lived  only  7  days.      (A  14,  A  1/7) 


J  1.  7/12;  no  development. 
J  2.  7/14;  some  development. 
K  1.  S/1;  probably  no  development. 
K  2.  8/3;  probably  no  development. 
L  1.  8/30;  probably  no  development.^ 
L  2.  9/1;  probably  no  development. 

(F29) 
an  interesting  proof  of  the  effect  of  domestication  on  the  produc- 


4/27;  no  development. 


;  noted  ' 


pigeon  (adinisla  '!).    A  single  yt 


hatched 


Table  87a. — Wild  C.  livia  x  C.  Uoia  domestica. 
(f  C.  livia;  from  Inishbofin. 
9  C.  livia  domestica;  from  fancier  1907;  typical  2-bi 


A  1.  4/18/08;  hatched. 
A  2.  4/20/08;  hatched. 


;21. 


appearance. 

C  1./7/15*;  hatched;  22. 
C2.\7/15*;  hatched;  23. 


9  C.  Ueia  domesti 
13  tail  feathe 


(from  fancier  12/27/08) ;  2-barred;  trace  of  brownish  in  light  blue  gray.    This  9  has 


A  1.  1/20;  failed  (poor  incubation). 
A  2.  1/22;  failed  (poor  incubation), 
cf  B  1.  3/1  *;  I-Kr  1 ;  3d  vestigial  bar;  dead  4/28/08 
B  2.  3/2  *;  I-Kr  2;  trace  darker 


3/23;I-Kr3. 

3/25;  probably  did  not  hatch. 


browner  than  B  1. 

*  Indicates  date  of  hatching. 


ef  C.  livia  (2) ;  from  Inishbofin,  1901;  dead  10/15/02. 
9  C.  livia  (2);  from  Inishbofin,  1901;  accident  1/13/04. 


A  1.  3/8/02 5. 

A  2.  3/10/02 5 dead  9/18/02 


cTB  1.  4/23. 
9  B  2.  4/25. 


&  C.  affinis  (3) ;  from  Inishbofin,  1901. 

9  C.  livia  (3) ;  from  Dover,  England,  1898. 


A  2    1/9/0^}°°"  '^"^'^  "*  '  "''"''''  "^^^'^  2/26/02. 

B  1.  2/14;  broken. 

B  2.  2/16 3  B typical  2-barred. 


P  9    •i/'jf""^  3  C;  other  dead  at  1  week. 
9  D.      4/15;  3  D;  2-barred;  bars  pale; '  dead  7/10/02. 
E.      5/29;  no  record. 


A  1.  12/14/02;  failed  (care). 

A  2.  12/16/02;  failed  (care). 

B  1.  1/14/03;  broken. 

B2.  1/16/03;  broken. 

C  1.  2/3;  no  record. 

C  2.  2/5;  no  record. 


c^  C  livia  (number  not  certain). 
9  C.  livia  (number  not  certain). 

D  1.  3/1 7 dead  8/17/03. 

cfD2.  3/3 7 alive  1905. 

9  E  1.  4/23 8 dead  3/10/05. 

E  2.  4/25 S accident  5/13/03. 

F  1.  7/8  /hatched. 
F  2.  7/10\hatched. 


cf  C.  livia  (0) ;  from  Inishbofin,  1901 ; 


11/29/05. 


9  C.  livia;  (earlier  mated 
dead  7/29/06. 
dead  7/25/06. 
escaped  at  few  weeks, 
escaped  at  few  weeks. 

C  1.  6/1 hatched;  killed  at  3  weeks. 

C  2.  6/3 hatched;  killed  at  3  weeks. 

'  According  to  a  statement  in  the  text,   'pale  bars"  were  apparently  the 


d'A  1.  3/19/05 RIO 

rf'A2.  3/21/05 Rll 


I  1.  4/25 R12. 

12.  4/27 R13. 


th  owl). 

Dl.  7/6 R14. 

D  2.  7/8;  broken. 
cfE  1.  7/23/05.    R  15 dead  7/15/06. 


9E2.  7/25/05. 


.dead  10/2/05. 


dT  1.  9/15/05.  .R  16 dead  7/16/06. 

F2.  9/17;  no  record. 

.  these  hybrids. — Editor 
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Table  87c. 
cf  C.  affinis  (3);  from  Cromarty  Caves,  Scotland,  190S. 
'9~C.  affinis  (2);  from  Cromarty  Caves,  Scotland,  1908;  dead  5/3/10. 

o       ,  JAI.  3/10/09* CC  1 moderately  chequered alive  2/7/11. 

Vand  .^^2.  3/10/09* CC  2  9 fully  chequered dead  6/30/13. 

cf  B  1.  3/27 CC  3 typical  3-barred  rock  ! dead  12/3/12.        C  1.  6/2;  poor  incubatioi 

d'B  2.  3/29 CC  4 typical  2-barred  rock  ! alive  2/7/11.  C  2.  0  4;  poor  incubatioi 

'  D  1 .  6/20 CC  7 chequered  nearly  as  parents dead  10/2/09. 

D  2.  6/22 CC  8 chequered  nearly  as  parents dead  12/6/09. 

9  E  1.  9/1  * CC  9 chequered  nearly  a.s  parents dead  12/16/09. 

E  2.  9/2  * CC  10 typical  S-barred  rock  ! dead  1/12/10. 

cf  C.  affinis  (1). 

9  C.  livia  (3);  killed  5/3/10. 

d'A  1.1/3/12/09* CCB  1 fully.li.'.iuinMl;  very  small  testes;  dead  0/21/13. 

d'A  2./\3/l2/09  * CCB  2 tyiiiral  .•-l.arn-.l    dead  5/12/11. 

cfBl.  4/5 CCB  3 tyijual  J-Lam-a alive  2/7/11. 

(d'B  2.  4/7 CCB  4 clu-quereil dead  before  2/7/11. 

cfC  1.  5,  10 CCB  5 typical  2-barred dead  5/3/10. 

9C2.  5 '12 CCB  6 typical  2-barred dead  1/28/11. 

D  1.  7,25* CCB  11 typical  2-barred alive  1912. 

9  D  2.  7/25  * CCB  12. .  .  .typical  2-barred dead  before  2/7/11. 

cf  C.  livia  (1);  from  Cromarty  Caves,  Sci.llatul,  HIOS. 
9  C.  livia  (2);  from  ( ■n.marty  Cavrs.  Sr,, llai,.l,  lillis. 

,        ,  „  (A  l.\/3/31/09*  .  ..  .C-Blc?.  .  .typical2  iKiin-.l    .Irad  .",    1    1 1. 

cf  and  V<j^^2.j\3/31/09*  ....C-B2  9  ..  .darker  gray,  nu  wluU  un  rump..    .  d«ul  5,  (i,  U9. 

9  B  1.  4/21 C-B  3 typical  gray dead  12/7/09. 

9  B  2.  4/26 C-B  4 "darker  gray";  bars  not  black,  dusty  blackish;  dead  8/15 '09. 

C  1.  6/22* C-B  5 typical  2-barred dead  5/12/11. 

9C  2.  6/23* C-B  6 "dark  gray  with  weak  bars" alive  1912. 

D  1.  7/23 C-B  7 typical  2-barred alive  2/7/11. 

D  2.  7/25 C-B  8 "died  young  (5  days)  but  undoubtedly  to  be  2-barred." 

E  1.  4/10/10 C-B  9 typical  2-barred alive  11/1/14. 

E  2.  4/12/10 hatched,  neglected. 

9F.      6/?*.. C-B  10 typical  2-barred dead  3/16/13. 

G  1.  8/26* C-CB  11..  ."died  before  flying."      HI.   11/19;  probably  not  hatched. 

G2.8/27* C-CB  12.  ."died  before  flying."      H  2.   11 '21;  probably  not  hatched.  (G,  : 

*  Indicates  date  of  hatching- 

Table  87d. 
cf  C.  livia  I'.')  (('('  11;  :;   J'J  IH»;  alivr  J   7    1 1 ;  2-barred  from  c/ieguered  parents. 
9  ('.li\ia  (I'    117);   7   L'ii   li',l;  ali\  r  .'   7    1 1 ;  ty|jieal  2-barred. 
cf  .\.      7/15/10* (■( '   4    .\ juv.aial  pluiiiaKi-  =  typical  2-barred;  dead  9/25/10. 

cf  C.  livia  (?)  (CC  3);  3/27/09;  12/3/12;  typical  2-barred  from  chequered  parents. 
9  C.  livia  (C-B  6);  6/23/09;  alive  1912;  dark  gray  with  weak  bars. 

d'.i.      (date  ?) 2  C  1 dead  1/13/13. 

?9B1.  (date?) 2C2 2-barrcd alive  9/10/12.        C  1.  10/15/10 2  C  4. 

9B2.  (date?) 2C3 dead  11/2/12.        C  2.   10/17/10.  ..  .2  C  5. 

cf  C.  livia  (C-B  1);  3/31/09;  dead  5/4/11. 

9  C.  livia  (4);  from  Cromarty  Caves,  Scotland,  1908. 

Al.  8/1/10* CB4A 2-barred dead  4/16/11. 

A  2.  8/2/10* CB4A 2-barred;  alive  2/7/11  (probably  lost  tag) ;  escaped  11/26/13. 

cf  C.  affinis  X  livia  (CC-B  2) ;  3/12/09;  5/12/11;  brother;  typical  2-barred. 
9  C.  affinis  X  livia  (CC-B  6);  5/12/09;  1/28/11;  sister;  tyi.ical  2-barred. 

A.      9/?/10 2C-B2 typical  2-barred.  (E,  L; 

♦Indicates  date  of  hatching. 
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Table  87d  {continued). 
cf  C.livia  (R  11);  3/21/05;  7/25/06;  son. 
9  C.  livia  (earlier  with  C.  lieia,  and  C.  turbala);  mother. 

A.       1/22/OG R  17.  Bl.  3/lS* R  IS. 

B2.  3/18* dead  at  1  week. 

C  1.  5/3  * R  19 with  few  white  primaries  and  3d  bar. 

C  2.  5/3  * R  20 pure  in  color  and  bars;  lived  less  than  2  years. 

D  1.  5/19 R  21 ;  no  other  record;  lived  less  than  2  years. 

D.  2  5/21 R  22 ;  no  other  record ;  lived  less  than  2  years.  (XS  2) 

&  C.  affinis  X  livia  (GC-B  4) ;  4/7/09;  dead  before  2/7/11 ;  chequered. 

9  C.  affinis  X  livia  (?)  '  (CC-B  10);  7/31/09  to  11/28/11;  weakly  chequered. 

.  ,/A  1.  5/23/10  * 2  CC-B  1 dead  7/3/13. 

•  \A  2.  5/23/10  * 2  CC-B  2  9  ;  bars  and  chequers  as  in  dam  at  same  age;'  dead  10/5/13. 

2  CC-B  3 weakly  chequered ;  disappeared  8/24/10. 

2  CC-B  4 typical  2-barred. 

2  CC-B  5 evenly  chequered;  disappeared  before  2/7/11. 

2  CC-B  6 evenly  chequered;  disappeared  before  2/7/11.  (E,  LE) 


Bl. 
B2. 

7/5 
7/5 

C  1. 

C2. 

7/1] 

7/1^ 

*  Indicates  date  of  hatching. 

'  The  parentage  of  this  bird  is  not  above  suspicion.  She  was  probably  a  hybrid,  affinis  X  livia.  "This  fern 
in  Juvenal  plumage  had  two  very  pale  bars,  as  if  partially  washed  out;  also  a  third  bar  about  equally  dark, 
stage  she  is  weakly  chequered  on  the  scapulars,  and  scantily  so  on  the  wings." 


CHAPTER  X. 

ZENAIDURA  AND  ITS  CROSSES  WITH  ZENAIDA  AND  HYBRIDS. 

The  results  of  crossing  mourning-doves  {Zenaidura  carolinensis)  with  a  species  of 
the  related  genus  Zenaida  are  here  presented  in  a  series  of  tabulated  breeding 
ic'cords.  The  data  for  fertility,  sex,  and  longevity, though  not  complete,  are  as  nearly 
so  as  it  has  been  possible  to  make  them.  The  records  for  the  breeding  of  pure 
mourning-doves  and  pure  zenaidas  are  also  given.  Of  chief  interest,  however,  is  the 
appearance  of  a  "mutant"  from  Zenaida  vinaceo-ruja  and  the  behavior  in  inheritance 
of  the  new  character  in  crosses  with  Zenaidura  and  its  hybrids.  The  full  consider- 
ation of  this  "mutation,"  together  with  a  large  group  of  illustrations,  is  given  in 
Chapter  IX  of  Volume  I,  where  the  nature  and  phylogenetic  relations  of  the  "new" 
character  are  treated  (by  the  author)  in  connection  with  the  broader  subject  of  the 
direction  of  evolution  of  the  color-pattern  of  pigeons  in  general.  Much  of  the 
l^resent  textual  statement  and  a  tabulated  summary  have  been  supplied  by  the 
editor;  the  author's  statements  are  here  given  the  form  of  quotations. 

The  records  for  6  pairs  of  mourning-doves^  (tables  89  and  90)  show  that  these 
l)irds  breed  in  captivity  with  nearly  full  fertility.  In  reciprocal  crosses  with  the 
closely  related  genus  Zenaida  they  are  about  equally  fertile  (tables  91  and  93). 
This  is  a  result  parallel  to  that  already  found  (Chapter  VII)  in  crosses  of  two  other 
genera  which  are  not  distantly  related  to  each  other,  Turtur  and  Streptopelia.  Even 
inter  se  matings  of  these  hybrids  (tables  94,  95,  97,  98)  are  almost  fully  fertile; 
when  back-crossed  to  the  parent  species  they  are,  with  Zenaida  at  least  (table  96), 
quite  fertile.  This  maintenance  of  high  fertility  by  the  mourning-doves  in  their 
crosses  with  Zenaida  is,  however,  in  marked  contrast  with  the  very  low  fertility  of 
mourning-doves  when  crossed  with  the  much  more  distantly  related  forms  {Strep- 
topelia) to  be  described  in  Chapter  XL 

The  inbreeding  of  3  pairs  of  hybrids  supplies  a  group  of  offsi)ring  of  shorter 
life-term  than  is  elsewhere  fovmd  in  these  records.  Th(^  data  are  fully  given  in 
table  97. 

A  short  consideration  only  will  be  given  here  to  the  "mutation"  which  arose 
in  the  breeding  of  Zenaida  vinaceo-ruja  Ridgway.  A  statement  concerning  its 
character  and  origin,  and  another  touching  upon  its  behavior  and  permanence  in  a 
long  line  of  the  breeding  tests,  must  suffice.-  The  various  tabulations  present  most 
of  the  data  specially  germane  to  the  present  volume. 

In  this  "mutation"  we  have  to  do  with  (1)  a  "mutational"  color-character — a 
white  triangular  mark  at  the  tip  of  all  of  the  feathers  of  several  parts  of  the  body; 
(2)  the  "mutational"  character  exists  only  in  the  juvenal  plumage,  the  adult  plu- 
mage of  mutant  and  normal  being  alike;  (3)  the  new  character  is  clearly  a  strong 
modification  of  a  region  of  the  feather  which  is  already  differentiated  slightly  in 
the  direction  of  the  much-strengthened  "new"  character;  (4)  the  mutational 
character  exists  as  a  specific  character  in  Columba  guinea,  in  some  other  pigeons, 

'  See  plate  19. 

2  As  noted  above,  most  features  of  this  mutation  are  fully  treated  in  Chapter  IX,  in  Volume  I.    Only  the  breeding 
data  may  appropriately  be  consitlcred  here. — Editor. 
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Adult  male  mourning-dove,  Ze.naidura  carolinensis.     X  0.8.     Hayashi  del.,  Jan.  1909. 
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and  in  still  other  groups  of  birds;  (5)  the  zenaidas  possessed  the  character  in  an 
earlier  stage  of  their  phylogenetic  history ;=  (6)  the  "mutational"  character  per- 
sisted, and  still  persists,  through  several  generations  in  crosses  with  Zenaidura 
carolinensis  and  its  hybrids;  (7)  the  character  behaves  in  inheritance  rather  more 
as  a  "dominant"  than  as  a  "recessive,"  but  there  is  some  reason  to  believe  that 
its  behavior,  as  exhibited  in  the  generic  cross  in  which  it  has  been  perpetuated 
can  not  be  accurately  described  in  terms  of  "dominance." 

The  pedigree  of  the  "mutant"  (No.  21,  see  pi.  84,  Vol.  I)  and  of  her  mother 
(12,  pi.  83,  Vol.  I)  are  given  in  table  92.  The  following  statement  concerning  the 
"mutant"  is  taken  from  the  record: 

This  bird  was  hatched  September  28,  1906.  The  front  and  sides  of  the  head,  neck  and 
breast,  and  abdomen,  the  wings  and  scapulars,  and  under  tail-coverts,  and  even  the  tail- 
feathers  (below),  are  all  marked  with  this  mid-terminal,  triangular  "white  spot,"  which 
is  the  characteristic  mark  in  the  wing  of  the  guinea-pigeon  (pi.  81,  Vol.  I). 

This  bird  is  just  a  little  larger  than  is  No.  20  (which  is  of  normal  color,  hatched 
August  18,  1906,  from  the  same  parents),  but  only  a  little  younger.  Both  birds  are  now 
(November  9,  1906)  in  juvenal  plumage  and  can  be  compared  and  photographed  side  by 
side.  No  one  would  take  them  for  the  same  species,  and  yet  they  are  from  the  same  pure- 
bred parents.^  I  expect  that  these  marks  will  disappear  in  the  adult  plumage.'  If  they 
do,  then  we  have  what  might  be  called  a  juvenal-stage  mutation.  In  other  words,  a 
character  with  all  the  appearance  of  a  mutation,  but  transient. 

It  is  important  to  know  if  this  character  is  entirely  new,  or  if  it  is  a  great  enlargement  of 
a  minute  feature  of  the  normal  juvenal  feathers.  The  photograph  of  No.  20  shows  just  a 
beginning  of  this  character  on  the  neck — just  a  mere  line.  This  terminal  dividing-mark  is 
not  white  in  the  normal  form,  but  pale  buff  or  pale  brown.  I  have  seen  the  same  mark 
nearly  and  of  similar  color  in  some  young  Japanese  and  European  turtle-doves,  in  young 
Leptoptila,  and  in  the  young  of  Florida  ground-doves. 

This  character  (white  triangular  mark)  is  a  pennanent  character  in  the  African  guinea- 
pigeon.  In  this  species  we  should  have  no  doubt  about  calling  it  a  character.  The  muta- 
tionist  would  hold  that  it  is  an  immutable  unit.  Yet  we  see  that  it  certainly  is  only  an 
enlargement  of  the  very  minute  dividing-line.  Even  in  this  specimen  it  is  reduced  to  mere 
lines  on  the  crown  of  the  head  and  on  the  throat.  What  appears  then  to  be  a  mutation 
turns  out  to  be  not  a  really  new  thing,  hxxi  an  extension  and  intensification  of  the  normal  mark. 

Is  there  any  explanation  for  this?  I  can  account  for  it  only  by  referring  it  to  the 
hard  time  the  bird  passed  durmg  the  first  2  or  3  days  of  its  life.  ...  It  may  be 
that  the  lack  of  food  for  the  first  two  days  was  the  cause  of  this  enlarged  mark — a  sort 
of  albinism.  >=    (CC  0) 

It  will  be  seen  from  table  93  that  the  "mutant"  was  bred  when  1  and  2  years 
of  age  to  a  male  Zenaidura  carolinensis.  The  "mutant"  offspring  in  this  cross 
seem  to  arise  chiefly  from  the  stronger  germs. 

'  See  Chap.  IX,  Vol.  I. 

*  The  original  records  for  the  breeding  of  Z.  vinacco-rufa  are  not  available  to  the  editor;  the  descriptions  in  con- 
nection with  the  Zenaida  "mutant"  and  of  the  several  Zenaida  hybrids  form  most  of  the  materials  at  hand. — Editor. 

^  This  prediction  proved  entirely  true. — Editor. 

'  In  a  note  dated  two  j-eais  later  (in  1908)  Whitman  wrote:  "This  'mutant'  (21)  hatched  September  28,  1906, 
from  the  second  egg  of  the  clutch,"  underlining  the  words  "September"  and  "second."  In  view  of  the  otlier  data 
then  at  hand  on  the  relation  which  both  season  and  the  order  of  the  eggs  of  clutch  be;»r  to  the  "strength  of  germs" 
it  seems  certain  that  these  points  were  at  the  latter  date,  to  his  mind,  the  most  important  considerations  bearing 
upon  the  appearance  of  this  "mutation."  At  this  later  date  he  had  also  found,  of  course,  that  the  mutational  character 
was  inheriled,  and  was,  therefore,  not  a  phenomenon  of  merely  transitory  and  somatic  value. — Editor. 
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This  mutant  (21)  hatched  September  28,  1906,  from  the  second  egg  of  the  clutch.  .  .  . 
In  the  midst  of  a  mating  with  a  mourning-dove  she  was  noted  on  July  9,  1908,  to  have 
weak  legs  (probably  she  was  weakening  before  this  was  observed).  In  her  breeding  she 
began  strongly  to  transmit  her  juvenal  (mutant)  pattern,  but  as  she  weakened  the  male 
gained  control  and  produced  the  normal  type  (italics  are  the  author's).     (K,  C  000) 

The  result  of  breeding  from  the  first  of  the  daughter  "mutants"  is  given  in 
table  94.  It  is  clear  that  the  mutational  mark  was  strongly  inherited  in  this  the 
second  generation.  Its  inheritance  in  the  third  generation  is  shown  under  jmir  2 
of  the  same  table.'  A  glance  at  table  95  will  show  that  one  of  the  normal  daughters 
of  the  original  mutant  gave  no  evidence  of  power  to  produce  mutants  when  mated 
with  a  complex  Zenaida  x  Zenaidura  hybrid. 

The  several  succeeding  tables  already  referred  to  in  another  connection  show 
that  none  of  the  many  combinations  of  Zenaida,  Zenaidura,  or  of  their  hybrids  * 
give  any  suggestion  of  forms  similar  to  mutant  No.  21  and  her  mutant  progeny. 

In  this  Zenaida  mutation  (No.  21),  then,  we  have  to  do  with  a  striking  de- 
parture from  the  normal,  with  a  character  Avhich  exists  in  the  juvenal  plumage 
only,  with  a  character  which  is  firmly  fixed  in  heredity;  and  the  bird  which  originally 
displayed  this  character  was  known  to  have  originated  from  a  germ  which  was 
developed  under  those  conditions  which  have  elsew^here  shown  themselves  to  be 
associated  with  "weakness"  of  germs. 

The  data  on  the  inbreeding  of  three  pairs  of  Zenaida-Zenaidura  hybrids  (mat- 
ings  of  brother  and  sister)  are  given  in  table  97.  The  result,  in  all  the  matings, 
is  a  low  fertility  and  a  shortened  life-term  of  the  offspring. 

An  analysis  of  the  sex-data  obtained  from  all  of  the  matings  recorded  in  this 
chapter  is  attempted  in  table  99.  Three  points  are  considered:  (1)  the  sex-ratio 
(upper  row)  from  (a)  pure-bred  matings,  from  (6)  matings  of  hybrid  males  with 
pure-bred  females,  (c)  various  hybrid  combinations  (two  groups) ;  (2)  the  ratio  of 
males  to  females  (middle  row)  from  eggs  laid  before  July  1 ;  and  (3)  the  relation  of 
the  order  of  eggs  in  the  clutch  (lower  row)  to  sex,  in  mating  in  which  (a)  pure 
females  and  (b)  hybrid  females  were  the  producers  of  the  eggs. 

By  reference  to  the  table  it  will  be  seen  that  in  matings  of  carolinensis  x 
carolinensis  the  ratio  of  males  to  females  is  10  d'  :  12  9.  When  crosses  were  made, 
using  pure  (not  hybrid)  females  (carolinensis  and  vinaceo-rufa) ,  this  ratio  was  20  cf  : 
14  9 .  From  crosses  in  w^hich  the  female  is  hybrid  the  ratio  was  15  cf  :  14  9 . 
The  corresponding  figures  prior  to  July  1  are,  4:6,11:7,  and  8  :  4.  The  relation  of 
sex  to  egg  of  clutch  is  of  interest,  and  the  effect  of  hybridization  upon  this  order 
is  well  shown.  Pure-bred  females  produced  the  two  sexes  in  each  of  15  clutches; 
12  of  these  threw  males  from  the  first  and  females  from  the  second  egg,  the 
reverse  in  3  cases.  But  hybrid  females  yielded  6  such  pairs  in  which  only  3  threw 
the  sexes  in  the  more  usual  order,  and  in  an  equal  number  of  pairs  this  order  was 
reversed. 

'  This  stock  has  been  maintained  by  the  editor  since  1910,  and  has  thrown  normals  and  mutants  much  as  in  the 
record  given  above.  The  breeding  of  the  "mutant"  series  was  actively  done  during  1911,  1912,  and  1915.  A  further 
statement  concerning  the  later  results  will  at  some  time  be  published. — Editor. 

'  Zenaida  and  Zenaidura  present  several  contrasting  characters  to  which  slight  reference  is  made  in  the  tables. 
It  will  be  noted  that  for  most  of  these  characters  Whitman  had  found  that  the  characters  "fractionated,"  and  that 
pvcn  in  the  Fj  and  complex  hybrids  there  was  often  little  evidence  of  segregation.  One  of  these  hybrids  is  shown 
in  pi.  20. — Editor. 
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This  group  of  birds,  like  other  groups  already  considered,  indicates,  therefore, 
that  in  females  of  pure  species — not  hybrid — the  order  of  the  eggs  in  the  clutch  is 
correlated  with  sex.  There  are,  too,  plain  indications  here  as  elsewhere  that  not 
only  does  the  act  of  (wide)  hybridization  affect  the  sex-producing  capacity  of  a 
given  pair  or  group  of  eggs  from  pure  parents,  but  in  the  resulting  hybrids  the 
normal  relations  between  sex  and  the  order  of  the  eggs  is  also  affected  or  modified. 

Table  8'J. 
Pair  A. 
cT  Zen,  caroliuensis  (2) ;  from  dealer  (very  young)  in  1806. 
9  Zen.  carolinensis  (2) ;  from  dealer  (very  young)  in  1S96. 

cTA  1.  4/26/97 alive  4/29/99 24+  mo. 

9  A  2.  4/28/97 escaped  4/29/99 ....  24+  mo. 

cTB  1.  5/27 hatched.  D  1.  7/14 dead  8/4/97  at  6  days. 

9B2.  5/29 hatched.  c? D  2.  7/16 killed  10/16/97 .3  mo. 

C.      6/26 thin  shell,  broken.  9E  1.  8/18 dead  7/20/98 11  mo. 


9E2.  8/20. 


F  1.  3/8/98 thin  shell,  broken. 

F  2.  3/10/98 thin  shell,  broken. 

G.      4/2 thin  shell,  broken. 

d'Jl.  6/2.. 
J  2.  6/4; 

dead  2/18/00 

10  record. 

..201  mo. 

HI.  4/9;  broken. 
H2.  4/11;  broken. 

d'Kl.  7/3.. 
9K2.  7/5.. 

dead  1/1/00 

hatched. 

. .  .  18  mo. 

I  1.  4/24 died  on  trip  at  2^  weeks. 

12.  4/26 not  hatched. 

9  LI.  7/30 
rf'L2.  8/1.. 

hatched. 

LLl.  3/?/99 soft  shell. 

LL2.  3/?/99 soft  shell. 

9  0  1.  6/27 
O  2.  6/29. 

dead  12/24/99 

probably  not  hatched 

....  6  mo. 

M  1.  4/24;  no  development. 
M  2.  4/26;  no  development. 

PI.  7/29. 
P2.  7/31. 

dead  10/6/99 

hatched. 

....2  mo. 

9  N  1.  5/28 dead  12/16/99 

9N2.  5/30 dead  12/29/99 

.6i 

..7 

mo. 

Ql.  4/13/00 soft  shell. 

Q2.  4/15/00 soft  shell. 

S  1.  6/10 
S2.  6/12 

hatched. 

hatched. 

R  1.  5/2 killed  by  parents  at  1  day. 

R2.  5/4   died  at  1  week. 

T  1.  7/12 
9T2.  7/14. 

hatched. 

dead  1/20/01 

'(CC13,'eM7' 

T.VBLE  90. 

Pair 

B. 

Zen.  carolinensis 

(1) 

hatched  1896;  dead  8/?/99;  36  mo. 

Zen.  carolinensis 

from  dealer  May  1896;  dead  4/27,'9S;  24+  mo. 

A.      3/24/97;  broken. 

C  1.  5/10;  developed  nearly  to  hatching  (disturbed) 
C  2.  5/12;  hatched,  dead  (exposure)  at  3  days. 

B  1.  4/18- 
B  2.  4/20; 

apparently  not  tested, 
apparently  not  tested. 

D  1.  6/4;  no  record. 
D  2.  6/6;  no  record. 

G  1.  7/1/i 
G  2.  7/3/! 

7;  lost  on  trip. 
7;  lost  on  trip. 

E.  6/14;  broken. 

F.  6/23;  thin  shell,  broken. 

cfHl.  7/20; 
H2.  7/22; 

hatched,  exposed,  died  at  11 
hatched,  dead  11/9/97;  3^  r 

days. 
'(EM 

-,  C  7/22) 

.dead  10/20/97 2i 


9  Zen.  carolii 
•  two  clutches  lai( 
6/8/98 hatched. 


ith 


Pair  C. 

-^kVr,  5/11/97;  brother;  (death  ?). 

-A  2);  5/13/97;  sister;  escaped  4/29/99. 

ill  shells,"  then: 


cfC  1 

9C: 


dead  about  7/20/98. 

6/10/98 hatched dead  about  7/20/98  . 

7/10 hatched dead  8/20/98 

7/12 hatched dead  8/20/98 

8/4 hatched dead  10/28/98 

.  8/6 hatched (kiUed)  1/4/99 


.6  weeks. 
.6  weeks 
...41  da 


. .  .3  mo. 

.5+  mo 


4/26/99;  probably  did  not  hatch. 
4/28/99;  probably  did  not  hatch. 
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Table  90  {continued) . 

Pair  D. 

c?  Zeu.  carolinensis  (1);  1904  or  earlier. 

9  Zen.  carolinensis  (1) ;  1904  or  earlier. 

A  1.  5/4/05 5 no  later  record. 

A  2.  5/6/05 6 dead  1/22/06. 

C  1.  7/5* 9 dead  9/15/05. 

C  2.  7/6* 10 dead  12/16/05. 

D  1.  7/31 13 probably  died  early. 

D2.  8/2 14 dead  9/23/05. 

Pair  E. 
cTZen.  carolinensia  (C3). 
9  Zen.  carolinensis  (2) ;  1904  or  earlier. 

9  A  1.  5/8/06* 10 killed  (accident)  at  10  weeks. 

A  2.  5/8/06* 10 no  later  record. 

<f  B  1.  5/27 11 alive  8/2/08. 

B  2.  5/29 11 dead  f 


1.  fi/9:  deserted. 

2.  6/11;  deserted. 


Pair  F. 

cT  Zen.  carolinensis 

(PP  3) ;  taken  wild  near  Chicago,  6/6/07. 

9  Zen.  carolinensis 

(S.  M.  1);  from  Santa  Martha,  U.  S.  Colombia,  5/29/07. 

A  1.  6/16/08*; 
A  2.  6/17/08*; 

thrown  from  nest. 
20;  no  later  record. 

cf  B  1.  7/18*;  21;  dead  12/4/08.                                    C  1.  8/9*;  22. 

B  2.   ;  did  not  hatch.                                                    C  2.  8/10;  23. 

*  Indicates  date  of  hatching                                                                           (Sh.  28). 

Table  91. 
d"  Zenaida  vinaceo-rufa.' 
9  Zenaidura  carolinensis. 

cTA  1.  4/10/05 

ZZ  1 

dead  3/22/09                                             47  mo.  (see  pi.  20) . 

ZZ  2 

dead  6/18/06                                                                                             .  14  mo. 

cfBl.  5/10... 

ZZ3 

ZZ  4 

dead  9/13/09                                                 52  mo. 

cfC  1    5/18 

ZZ  5 

alive  10/1/14   113+  mo. 

?  9  C  2.  5/20  . .  . 

ZZ6;  "color  i 

idicates  it  is  a  9  ,"  disappeared  or  dead  before  2/5/11. 

D  1.  6/19;  developed  embryo,  desertet 
D  2.  6/21 ;  developed  embryo,  deserted 

E  1.  7/7;  no  development. 
cfE2.  7/9 ZZ7 alive  5/21/07 22+  mo. 

F  2.  8/6/"°'' 

broken,  other  developed 

but  was  deserted. 

9G1.  8/13... 
(^0  2.  8/15... 

ZZS 

ZZ9 

alive  6/1/09 46+  mo. 

dead  (fright)  7/30/07 24+  mo. 

9  H  1    9/30 

hatched 

dead  2/26/06       5  mo. 

cfH2.  10/2... 

hatched 

I.      1/26/06 

did  not  hatch. 

J.;  a  dwarf  egg.                                              K.  4/4/06;  did  not  hatch. 

9L1.  4/16... 
L2.  4/18... 

M  1.  5/16;  fa 
M  2.  5/18;  fa 

ZZ  11 

led  to  develop  (possibly  deficient  incubation), 
led  to  develop  (possibly  deficient  incubation). 

N  1    6/9 

hatched;  died  earlv.                         d'O  1.  7/25  (hatch.) ZZ  12 matured,  mated. 

N2.  6/11.  .. 

hatched;  died  early.                         90  2.  7/26  (hatch.) ZZ  13 alive  10/10/06. 

PI.  8/7.... 
d'P2.  8/9.... 

hatched  .... 

ZZ  14 

died  at  1  day  (care?). 

alive  8/3/08 24+ mo. 

(CCS) 

It  is  not  absolutely  certain  that  this  Zenaida  was  i 
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Table  92. — Reconstrucled '  breeding  rccnrd  of  Zenaida  vinaren-rafa,  1 005-6. 
Pair  1. 
&  Zenaida  vinaceo-rufa  (2);  (imported,  probably  from  Venezuela,  1904). 
9  Zenaida  vinaceo-rufa  (2);  (imported,  probably  from  Venezuela,  1904). 

Q       ,  ,/?  1.  .i/26/05* 11 normal;  dead  3/?/07. 

vana  .'^,  ^    5  o-yOo* 12 9  nornud.  shade  darker  than  13  (see  pi.  83,  Vol.  I). 

?  1.  0,  24* 13 normal,  .sha<le  lighter  than  12. 

?  2.  0/25* 14 normal  ?  or  weak  mutant  ?,  shade  lighter  than  13. 

Pair  2. 
cT  Zenaida  vinaceo-rufa  (0);  imported,  from  Venezuela  1905. 
9  Zenaida  vinaceo-rufa  (12);  S/27/12  (see  above,  and  pi.  83,  Vol.  I). 

^8/18/06* 20 normal,  alive  6/10/07  (see  pi.  84,  Vol.  I). 

?1.  8/l2(?);  not  hatched. 
9  ?  2.  9/28/06* 21 9  Mutant;  dead  9/21/08  (see  pi.  84,  Vol.  I). 

'  Complete  records  were  of  course  made  by  the  author,  and  I  find  specifir  rfffrerires  to  them;  but  unfortunately  they 
are  not  available  to  the  editor.  The  tabulation  represents  that  part  of  thr  ivntrd  \\lii<-!i  is  repeated;  either  in  siminiary  com- 
ment, on  breeding  records  (where  these  offspring  were  used  as  parents),  or  in  I.  L^nd-  fni  illustrations,  etc.  The  interrogation 
points  in  the  first  column  indicate  that  the  number  of  eggs  which  had  been  laid  duniiy  tiie  season  prior  to  the  egg  described, 
is  unknown. — Editor. 

*  Indicates  date  of  hatching. 

T.\BLE  93. — The  breeding  of  "mutant"  Z.  vinaceo-rufa  No.  21 . 
d'  Zenaidura  carolinensis  (11);  5/27/06. 
9  Zenaida  vinaceo-rufa  Mutant  (21);  hatched  9/28/06;  9/21/08;  24  mo.  (.see  pi.  84,  Vol.  I). 

9  A  1.  7/15/07 Z-ZN  1 "mutant"  on  breast,  lower  neck,  sides  of  head 10/11/11 51  mo. 

A  2.  7/17/07 Z-ZN  2 normal 12/5/07 4i  mo. 

B  1.  3/21/08;  failed  to  hatch  (exposure). 
B  2.  3/23/08;  failed  to  hatch  (exposure). 

9  C  1.  3/2S Z-ZN  3 "nmtant,"  strong  except  at  bend  of  wings  and  back;  5/17/08 1  i 

C  2.  3/30 Z-ZN  4 relieved,  died  before  feathering ^1 

cfD  1.  4/10 Z-ZN  5 mutant,  strong  on  head,  breast  and  wings 1/25/10 21j  1 

9D2.  4/12 Z-ZN  6 normal  ornearly 3/19/10 23  1 

c?E  1.  4/24 Z-ZN  7 normal,  like  D  2 lO/l/lO 29  1 

E2.  4/20 Z-ZN  8 normal,  like  D  2 6/9/08 1|  i 

I'"  1.  5/14;  developed  near  to  hatching,  but  parents  deserted. 
F  2.  5/16;  developed  near  to  hatching,  but  parents  deserted. 
G  1.  6/19;  "development  not  completed." 
G  2.  6/21;  "development  not  completed." 

"I  now  notice  (7/9/08)  that  the  dam  (21)  is  not  quite  well — legs  weak;  this  continued'  till  death  (9/21/08)." 

9  H  1.  7/11 Z-ZN  9 normal 1/20/09 6  mo. 

H  2.  7/13;  fully  developed  embryo,  thrown  from  nest  and  broken. 
I  1.  7/31;  "failed  to  develop." 

I  2.  8/2;  '  'failed  to  develop."  (K,  CCOO) 

1  "The  weakening  probably  began  some  time  before  noticed.  This  fem.^le  (21)  began  strongly  transmitting  her  juvenile 
pattern,  but  as  she  weakened  the  male  gained  control,  and  produced  the  normal  type." 

Table  94. — The  breeding  of  the  offspring  of  the  Zenaida  mutation. 
Pair  1. 
c?  Zenaida-Zenaidura  X  Zenaida  hyb.  (ZZ-ZN  1);  5/12/07;  disappeared  or  dead  before  2/7/11;  normal  color. 
9  Zenaidura  X  Zenaida(  =  "  Mutant"  Z-ZN  1;  7/15/07;  dead  10/11/11. 

A  1.  7/4/09*/  =  2Z-3ZN  1 color  normal,  dead  7/18/09 14  da. 

A  2.  7/4/09*\=2Z-3ZN  2 mutant strongly  marked dead  7/15/09 11  da. 

B  1.  Did  not  hatch. 

B2.  8/14* 2Z-3ZN3 normal  color alive  2/7/11 18-^  mo. 

I  ,[C  1.  9/9*j'one  =  2Z-3ZN4  9 mutant dead  ll/ll/ll 26  mo. 

I  •'ir.o    n/n*> o^  ?  ZN  5 normal  color dead  6/?/10 9  mo. 

*Jndicates  date  of  hatching. 
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Table  94  {conlinucd.) 
D.       2/10/10;  soft  shell.  E  1.  2/20;  tliin  shell. 

E  2.  2/22;  laid  on  floor,  broken. 

F  1.  4/3 2Z~3ZN6 mutant disappeared  2/7/11-11/4/13 12+  mo 

F  2.  4/5;  did  not  hatch. 

d'G  1.  5/24* 2Z-3ZN7 mutant dead  1/15/14 44  mo. 

0^0  2.  5/26* 2Z-3ZN.S mutant alive  10/1/14 52+ 

9H  1.  6/25* 2Z-3ZNi) mutant dead  6/7/13 35  mo. 

H2.  6/25* 2Z-3ZN  10 mutant dead  7/19/12 24 1  mo 

(H.  I.  CO  000) 


Pair  2. 
&  Zenaida  X  Zcnaida-Zenaidura  X  Zenaida  hyb.  (3  ZN-Z  2);  7/7/09;  6/16/14;  59  mo. 
9  Zenaida-Zenaidura  X  Zenaida  X  Zenaidura-Zenaida  ■'  mutant "  hyb.  (2  Z-3  ZN  4) ;  7/15/07;  52  mo. 

9  A  1.  5/28/10.  .  .3Z-6ZN  1 "mutant"  head,  uvrk,  l>ic,is(  and  beneath;  alive'  lU/l/14. 

A  2.  5/30/10.  .  .3Z-6ZN  2 normal  color. 

"Some  eggs  laid  that  failed  between  June  and  Septcmljer." 

B  1.  9/11 3  Z-6  ZN  3 "strong  mutant." 

B2.  9/13 3Z-0ZN4 "good,  but  little  weaker  mutant."  (Misc.  2,  XX  6) 

*  Indicates  date  of  hatching. 

>  One  bird  with  this  mark  is  recorded  .as  a  female,  dead  1/17/12,  but  a  bird  (also  female)  still  lives  (10/1/14)   bearing 
tag. — Editor. 

Table  Q5.— Further  breeding  „J  thr  njUpri,,./  of  Ihv  Zmai.l.i  '■i,n,U>li,m" 

cf  Zenaida-Zenaidura  X  Zenaidn  lixl..  i/,Z   ZN  I  1 1 ;  .'>   .".I  0,s;  1    l'.".    Hi;  -'.i  mo. 

9  Zenaidura  X  Zenaida  (normal)  lixli.  i /,   ZX  tii:   I    1-'  n^,  '■'>   l'-'    In.  -'■'!  nio. 

"Three  young  during  I'.xi't.  whirh  I  nink   i-  r-llnw>  (  nu  iv.  .ii,|  cf  time  of  Laying  or  hatching):" 

9ZA;fertile(w.  ZZ5).  '  Zl;.  I.  m  ih    i  w.  :;  Z\   Z  n  '  .  ZC.  (H) 


d^  Zenaida  >   Zru.iMlin.i  ]\\  !■.  iZZ  .".i ;  i  |i:iiirn:il  m:!  ml  -ire  of  present  mate). 
9  ZA  (see  imiiiiilnilcl.N   alio\'i)  IijIk  I'.KI'.I;  rsruii.d  nlnnil  7    111;  24+  mo.;  granddaughter. 
,        .JAI.  5/10/10\one3Z-4ZN  1         ..    imn.ial  (i...  n,.t  "  ,„ut:„il  •)  11  ivrl ,  „rs;  dead  ll/12/ll(d'). 

cf  and  f^^.  5/12/lO/one  3  Z-4  ZN  -■ iionual  (;...,  n.,t  ■•umlaut"  )ll  n'.liir,.s. 

cfB  1.  6/14 3  Z-4  ZN  3 uoraial  color 14  rcctrices dead  8/31/10 2i  mo. 

crB2.  6/16...  ..  .3Z-4ZN4 normal  color escaped  7/0/13 37+  mo. 

C  1.  7/?;  was  not  hatched.  D  1.  7/?;  broken. 

C  2.  7/?;  was  not  hatched.  D  2.  7/?;  broken. 

9D  1.  7/21 3Z-4ZN5 normal 14  rectrices dead  11/19/10  (cold  ?) 4  mo. 

D  2.  7/23 3  Z-4  ZN  6 normal 14  rectrices. 

(Two  clutches  marked  D) 

cfE  1.  9/18 3Z-4ZN7 normal 14  rectrices;  disappeared  11/4/13-10/1/14 39+  mo. 

9  E  2.  9/20 3  Z-4  ZN  8 normal 14  rectrices;  dead  10/16/10 1  mo. 

(H) 


cT  ZB  (for  composition  see  second  section  above,  this  table);  hyb.  1909. 
9  Zenaida  X  Zenaida-Zenaidura  X  Zenaida  hyb.  (3  ZN-Z  1);  7/5/09;  11/17/13;  541  mo. 
Both  parents  have  14  tail  feathers. 

9  A  1.  6/14/10...  3  Z-6ZNA color  normal,  15  rectrices;  8  right,  7  left;  alive  10/1/14 52+  mo. 

cf  A2.  6/16/10... 3  Z-6ZNA color  normal,  14  rectrices:  dead  7/24/12 25  mo. 

,       ^  ofB  1.  8/22 3Z-6ZNB normal  ' 14  rectrices;  dead  7/17/12 23  mo. 

cf  and  .■^g2.  8/24 3Z-6ZNB normal 14  rectrices;  dead  9/4/12(0") 24 1  mo. 

'  The  original  data  for  some  later  (known  and  living)  offspring  of  this  composition  are  not  available  to  the  editor. 
T.\BLE  96. 
J  Zenaida  X  Zeimidura  hyb.  (ZZ  1):  4   10/05;  .3/22/08;  35  mo. 
9  Zenaida  (2). 

A  1.  4/30/07 ZZ-ZN  1 dead  very  eariy,  but  data  not  recorded. 

A  2.  5/2/07 ZZ-ZN  2 hatched  " seemed  well,  but  dead  0/25/07,"  at  9  days. 

cf  B  1.  5/12 ZZ-ZN  1 mated  (fertile)  disappeared  or  dead  before  2/5/11. 

B2.  5/14;  did  not  hatch. 

C  1.  6/3 ZZ-ZN  2 dead  before  2/5/11. 

C2.  6/5 ZZ-ZN  3 dead  11/12/07 5  mo, 

cfD  1.  7/25 ZZ-ZN  8 mated  (fertile)  tuberculosis;  killed  9/12/08 14+  mo, 

^•0  2.  7/27 • ZZ-ZN  9 dead  11/9/07 3j  mo 

cfE  1.  9/1 ZZ-ZN  10 : dead  11/3/09.  . 26  mo 

9E2.  9/3 ZZ-ZN  11 tail  short,  feathers  pointed;  dead  11/16/07 2-5  mo 

(CC2) 
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Table  96  {continued). 

rf*  Zenaida  X  Zenaidura  hyb.  (ZZ  5);  5/18/05;  alive  10/1/14;  113+  mo. 

9  Zenaida  vinaceo-rufa  (10);  hatched  5/26/05. 

d'A  1.  6/1/07 ZZ-ZN4 dead  10/21/11 52  mo. 

9  A  2.  6/3/07 ZZ-ZN5 disappeared  between  7/5/11  and  11/4/13 50+  mo. 

rfiB  1.  8/4 ZZ-ZN6 dead  9/27/10 38  mo. 

9B2.  8/6 ZZ-ZN7 "  typical  J  hybrid  ";  dead  12/13/07 4  mo. 


C  1.  4/2/08;  not  hatched  (care  ?). 
C  2.  4/4/08;  not  hatched  (care  ?). 

cf  D  1.  5/13 ZZ-ZN  12 disappeared  Mjetween  7/5/11  and  11/5/13. 

0^0  2.  5/15 ZZ-ZN  13 alive  10/1/14 


cfE  1.  5/29 ZZ-ZN  14 dead  4/25/10. 

9E2.  5/31 ZZ-ZN  15 (fertile,  see  below);  dead  1/25/10. 


cf  Zenaida  vinaceo-rufa  (6) ;  imported  1907. 

9  Zenaida-Zenaidura  X  Zenaida  hyb.  (ZZ-ZN  15);  5/31/08;  1/25/10;  20  mo. 

A  1.  5/1/09;  failed  to  hatch. 

A  2.  5/3/09 ZN-ZZ-ZN  1 died  at  end  of  two  weeks;  not  well  fed. 

9B1.  7/5 3ZN-Z  1 dead  11/17/13 52i  mo. 

C?B2.  7/7 3ZN-Z2 dead  6/16/14 59  mo. 

(CC5) 
'  This  bird  functioned  as  a  male  and  laid  no  eggs,  but  there  was  no  autopsy. 

T.\BLE  97. 
Pair  1. 
cfZenaidaX  Zenaidura  hyb.  (ZZ  3);  5/10/05;  7/16/06;  14  mo.;  brother. 
9  Zenaida  X  Zenaidura  hyb.  (ZZ  2);  4/12/05;  6/18/06;  14  mo.;  sister. 

A  1.  5/9/06 hatched,  dead  at  10  to  12  days. 

A  2.  5/11/06 hatched,  dead  at  10  to  12  days.  (CC  3,  Misc.  1) 


J  Zenaida  X  Zenaidura  hyb.  (ZZ  7) ;  7/9/05;  brother. 
9  Zenaida  X  Zenaidura  hyb.  (ZZ  8) ;  8/13/05;  sister. 

A  1.  5/?/06;  did  not  hatch.  B  1.  6/11;  no  development. 

A  2.  5/?/06;  did  not  hatch.  B  2.  6/13;  hatched;  dead  at  2  days  (accident  ?). 

9  C  1.  9/14 ZZ-C (fertile),  mated;  probably  dead  5/10/09 32  mo. 

C  2.  9/16 hatched;  thrown  from  nest;  killed. 

D  1.  4/3/07;  did  not  develop  (care  ?).  E  1.  4/26;  deserted. 

D  2.  4/5/07;  did  not  develop  (care  ?).  E  2.  4/28;  deserted. 

F  1.  5/19/07 ZZ-F probably  matured. 

F2.  5/21/07 ZZ-F dead  on  ground  at  7  days  old.  (Misc.  1,  CC  3) 


J  Zenaida  X  Zenaidura  hyb.  (ZZ-9) ;  S/15/05;  dead  (fright)  7/30,  07;  24+  mo.;  brother. 
9  Zenaida  X  Zenaidura  (ZZ    10);  I    Hi,  ()(i;  dead  2/23/08;  22  mo.;  .sister. 

A  1.  4/2/07 ZZ-A no  lairr  ,v,nnl. 

A  2.  4/4/07 h.-itrlir,l,  ,li,d  at  about  1  week,  not  well  fed. 

B  1.  4/29;  no  development. 

B  2.  5/1 ZZ-B "genuine  hybrid;  intermediate" dead  12/12/07 7i  mo. 

C  1.  5/21 ZZ-C  2 no  later  record. 

C  2.  5/23 no  record ;  probably  not  hatched. 

9D  1.  7/6 ZZ-D light,  "toward  Zenaidura";  probably  died  10/20/07 ?3J  mo. 

d'D2.  7/8 ZZ-D "darker,  intermediate  like  parents";  1/5/08 6  mo 

(CC1,CC3) 
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D2. 

9E. 

cfFl. 

9F2. 


Table  98. 
Pair^. 
cf  Zenaida  X  Zenaidura  hyb.  (ZZ  14);  8/7/06;  alive  S/3/08;  24+  mo. 
9  vinac.-carolin.  X  vinac.-carolinensis  hyb.  (C) ;  9/14/06;  alive  4/1/09;  .31+  mo. 
4/28/07;  deserted.  B  1.  5/12;  deserted.  C  1.  5/19;  deserted. 

4/30/07;  deserted.  B  2.  5/14;  deserted.  C  2.  5/21;  deserted. 

5/28 ZZ-C-D dead  6/14/07  (not  fed). 

5/3U developed,  but  shell  slightly  broken,  failed. 

7/1 ZZ-C-E " typical  intermediate" dead  11/21/07 


8/13. 
8/15. 


'like  parents" dead  11/27/07. 

dead  2/20/09  .  , 


3^2g^Qg}one  failed,  other  broken. 


HI.  4/8;  failed  to  hatch. 
H  2.  4/10;  hatched;  dead  at  'i 


cTAl. 
9  A  2. 


5/5 ZZ-C-I-r dead  5/10/09 12  i 

5/7 ZZ-C-I-1 thrown  from  nest,  killed,  early. 

6/S;  hatched.*  K  1.  7/14;  hatched.* 

6/10;  hatched.*  K  2.  7/16;  hatched.* 

8/1 ZZ-C-H dead  10/20/08 2\  \ 

8/3 "do  not  know  result." 

Next  and  last  egg  from  this  pair  4/1/09.  (CC 

Pair  5. 
cf  Zenaida-Zenaidura  X  Zenaida  hyb.  (ZZ-ZN  2) ;  6/3/07;  dead  or  disappeared  before  2/5/11. 
9  Zenaida-Zenaidura  hyb.  (ZZ  S);  8/13/05. 

4/25/08 2  ZZ-ZN  1 dead  '  5/2.3/11 37: 

.  4/27/08 2  ZZ-ZN  2 dead  8/l/OS 3  : 

.  6/20 2  ZZ-ZN  3 died  very  young.  C  1.  7/21 ;  hatched,  died  early. 

.  6/22 2  ZZ-ZN  4 died  very  young.  C  2.  7/23;  hatched,  died  early.  (CC 


B 

A(?)  a  young 


.2  ZZ-ZN  5 hatched  6/1/09;  dead  or  disappeared  before  2/5/11 


and  sister. 
..  ..17im 


Pair  6. 
J  Zenaida-Zenaidura  X  Zenaida  hyb.  ZZ-ZN  8;  7/25/07;  killed  (tuber.)  9/12/08;  14  mo. 
9  Zenaida-Zenaidura  X  Zenaida  hyb.  ZZ-ZN  5;  6/3/07;  disappeared  after  50  mo. 

Paternal  (Zenaida)  grandparents  of  these  birds  were  brothers.    They  are  themselves  brother 

5/29/08 ZZ-ZNA dead  11/17/09 

5/31/08;  no  record,  probably  not  hatched. 

6/14 ZZ-ZNB 14  rectrices dead  42/2/09 

6/16 hatched died  in  nest. 

8/6 ZZ-ZNC dead  12/18/09 

*  Young  thrown  from  nest  (fright)  and  killed. 
'  Offspring  =  J  Zenaida—^  Zenaidura. 


16J  mo. 
(CC  7) 


Table  Q9.—Sex-raHn  in  breeding  and  crnsnn 

7  nf  mnurninq-dnves  i 

>ith  Zenaida . 

Car.  X  Car. 

II 
Zen.  X  Car. 

III 
Car.  X  Zen. 

IV                 V        1            VI 
Hyb.  X  Zen.      Total.      Zen.  X  Hyb. 

VII 
Hyb.  X  Hyb. 

VIII 
Comp.  Hyb. 

IX 

Total. 

cT 

9 

^ 

9 

rf' 

9 

& 

9 

ill. 

20      14 

^ 

9 

cf 

9 

-fj-,- 

15 

9 
14 

10 

12 

9 

6      1      2 

4 

9 

4 

1 

1 

1 

2 

13            11 

No.  of  males  and  females  before  July  1. 

4 

^ 

4 

3 

2 

5            2 

11 

7 

.  j   . 

0 

0 

8 

4 

8 

4 

Pairs  of  eggs  in  which  first  egg  produced  male,  second  egg  female  (A) ;  and  reverse  (B). 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A           B 

A 

B 

1 

A 

B 

4 

1 

3 

2 

1 

0 

4 

0          8 

2 

0 

1 

0 

3 

1 

3 

3 

Total  for  pure  females  (A-B),  12  to  3.     Total  for  hybrid  females,  3  to  '. 


CHAPTER  XI. 

BLOND  AND  WHITE  RING  DOVES  CROSSED  WITH   MOURNING-DOVES, 
COMMON  PIGEONS,  AND  THE  EUROPEAN  TURTLE-DOVE. 

The  three  groups  of  crosses  presented  here  afford  an  additional  o})portunity  to 
observe  the  following  facts  or  situations:  (1)  the  reduced  fertility  which  follows 
from  the  mating  of  forms  more  and  more  separated  phylogenetically;  (2)  the 
appearance  of  males  exclusively  in  the  progeny  resulting  from  the  most  distantly 
related  crosses;  (3)  the  effects  of  season  and  hybridism  on  fertility  and  sex,  and  in 
isolated  instances  of  the  effect  of  season  on  the  dominance  of  color.' 

The  same  forms — ^blond  and  white  ring-doves — were  mated  to  mourning-doves, 
which  are  classed  in  a  different  subfamily,  with  common  pigeons,  which  belong  to  a 
different  family,  and  with  the  European  turtle-dove,  which  belongs  to  a  related 
genus.  The  generic  and  subfamily  crosses  were  more  fertile  than  those  of  family 
difference,  and  from  the  crosses  of  genera  both  male  and  female  young  were  obtained 
The  crosses  involving  birds  of  different  families  gave  only  male  offspring,  except  in 
two  isolated  instances  in  which  hybrid  rnales  were  used  with  a  female  (homer?, 
stray  bird)  of  uncertain  (hybrid?)  origin.  From  these  pairs  3  birds  were  obtained 
which  were  classed  as  females,  but  this  classification  was  probably  based  solely 
upon  their  behavior  in  copulation ;  no  sex  data,  obtained  at  the  time  of  death,  can  be 
found  for  either  of  these  three  offspring.  The  subfamily  crosses  gave  also  only  male 
offspring.  The  generic  cross  described  here  is  apparently  perhaps  less  fertile  than  the 
subfamily  cross,  due  chiefly  to  the  high  degree  of  hybridism  involved  in  the  birds 
used  as  parents,  and  to  more  extensive  inbreeding  in  this  series  of  generic  crosses. 

Complex  hybrids  were  formed  in  the  various  groups,  and  these  afforded  oppor- 
tunity for  a  study  of  the  possibility  of  the  "splitting"  of  the  very  distinct  characters 
of  the  very  distinct  parental  forms.  This  particular  aspect  of  the  results  is,  however, 
separately  considered  in  Chapter  XVII.  In  the  crosses  of  the  ring-doves  with  the 
turtle-dove  there  is  found  a  limitation  of  the  inheritance  of  color  by  sex.  In  the 
first  group  of  crosses  a  number  of  birds  were  used  as  parents  whose  exact  origin 
may  be  obtained  from  the  breeding  data  which  is  tabulated  in  connection  with  the 
preceding  chapter. 

BLOND    AND   WHITE   RINGS   CROSSED   WITH  THE    MOURNING-DOVE    AND    ITS    HYBRIDS. 

In  crosses  of  the  mourning-dove,  and  of  several  grades  of  its  hybrids,  with  the 
closely  related  genus  Zenaida,  all  were  found  (in  the  preceding  chapter)  to  be  almost 
or  quite  completely  fertile.  12  matings  of  these  forms  with  other  doves  which  are 
commonly  classed  in  a  different  subfamily  are  here  recorded,  and  a  low  or  an 
extremely  low  fertility  is  found  in  every  case;  5  of  these  pairs  (tables  100  to  102) 
involve  the  primary  cross — Zenaidura  carolinensis  x  St.  risoria;  4  pairs  (tables 
103  and  104)  are  pure  carolinensis  x  risoria-alba  hybrids  (F.  of  reciprocal  crosses) ; 
2  pairs  (tables  105  and  106)  are  F,  male  Zenaida  x  Zenaidura  hybrids  mated  with 
female  pure  St.  risoria  in  one  case  and  with  pure  St.  alba  in  the  other.    A  twelfth 

'  It  has  been  found  necessary  for  the  editor  to  write  this  and  other  introductory  matter  for  most  of  the  sub- 
divisions of  the  present  chapter. 
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pair  (table  107)  is  formed  of  a  complex  Zcnaida-Zenaidiira  hybrid  mated  to  a 
complex  risoria-alba  hybrid. 

It  is  clear  that  some  of  these  matings  are  more  fertile  than  are  others;  but  it  is 
not  at  all  apparent  that  the  primary  cross  is  more  fertile  or  less  fertile  than  the 
crosses  of  the  hybrids.  The  differences  in  the  fertility  of  individuals  is  doubtless  a 
complicating  factor  here.  The  dissimilar  distribution  of  the  eggs  over  the  seasons, 
and  unequal  overwork  for  some  pairs,  are  other  variables  which  make  a  comparison 
difficult.  It  may  usually  be  observed,  however,  that  there  is  a  much  decreased 
fertility  after  July. 

From  none  of  these  matings  were  female  offspring  obtained.  The  matings  in 
which  pure  females  were  used  yielded  16  males  and  the  hybrid  females  6  males.  It 
is  of  interest  to  note  the  number  and  proportion  of  young  possessing  no  sex-glands 
which  arose  in  these  fraternities.  The  pure  female  parents  that  gave  16  males 
produced  1  such  young;  the  hybrid  females  produced  in  addition  to  G  males,  3 
offspring  with  no  gonads,  and  another  with  very  minute  testes  or  testis-like  bodies. 

Since  the  mourning-dove  and  the  mourning  x  Zenaida  hybrid  have  several 
very  sharply  defined  color-marks  or  spots  and  the  blond  ring  has  a  uniform  colora- 
tion, it  is  of  interest  to  note  some  features  of  color  inheritance  in  these  hybrids. 
The  mourning-dove  is  shown  in  pi.  19;  the  blond  ring  has  been  already  seen 
in  pi.  8.  The  following  description  applies  to  one  of  the  hybrids  {d'Hl  of 
April  24,  1900,  of  table  101)  of  these  two  forms. 

With  regard  to  "the  spots  on  the  tertials  it  would  seem  at  first  sight  as  if  there 
were  'no  traces'  whatever.  On  lifting  the  feathers,  al:)out  3  of  the  upper  tertials 
are  found  to  have  'dusky  areas'  on  the  inner  webs,  with  no  distinct  outlines,  but 
corresponding  in  ])osition  with  the  elongated  spots  of  the  mourning-dove." 

There  are  no  distinct  spots  on  the  lesser  coverts,  but  some  of  them,  when  lifted,  display 
on  the  basal  half  a  dusky  gray  in  the  place  of  the  spots  found  in  the  mourning-dove.  Tliese 
dusky-gray  areas  are  often  quite  clearly  outlined  or  bounded  distally,  like  the  "imjn-iiits"  I 
once  discovered  in  the  white-wing  pigeon  (Melopelia). 

At  first  glance  it  would  be  thought  that  there  is  no  ring  and  no  iridescence  in  the  hybrid. 
On  closer  view,  I  see  that  about  4  rows  of  feathers  on  the  side  of  the  neck  (corresponding  to 

Explanation  of  Plate  20. 

A.  Juvenal  male  Zrnnirh-Zninirlvrn  y,  Strrptopelia  risoria  hybrid  (ZZ-R  1).    Hatohod  from  ogg  of 

M;iy  :;,  I'.MIS  (tnlilr  HI.')).     S('\cii-lcnths  natural  slze.    K.  Hayaslii  del..  .Inly  liiOS. 

iim:Z,ii„„l„  ■  Z.  ,„/„/„,./  h\l.n. I    /,/  I  .il  i  In.  plate).     Dam:  W.  mm-j^. 

ThejuveiuillfalluTs:uviiiUL:liu.siiijiivrn:,l  inournins-flovp-.  t-ut  r,  ,„-i,l,.,Mhly  lishtrr  (pale  ccini's  as  in  the  iiiouni- 
ing-dovesand  ring-doves)  and  the  spotsare  IV\M  I  .111(1  .lull. ■!      I  i>  .i  ■  ;iiv  Inuml  mi  llii>  cmtci' wrh  .if  Ihc  inner 

tertials  and  on  the  inner  large  coverts.  The  tail  liaili.i-  ar.  t  J  m  n  .  J  ■  .-  m  ihc  dain  i;  the  lun  niiil-IVathcrs  are 
0.25  inch  longer  than  other  rectrices  (this  is  inl.'iiiii.hal.-  i..  il..  i,"  r  nii.j  I.in.s  ami  llic  i  iiiii-.Idncsi,  hut  arc  rounded 
(this  is  toward  Zenaida  and  risoria)  rather  than  punilcd. 

B.  Adult  male  Zenaidax  Zenaidura  hybrid  (ZZ  1 ).    Ilatciicd  tnuii  ('"fi  of  April  10,  KlOo  (tabic  !)1). 

Seven-tenths  natural  size.  K.  Hayaslii  del.,  May  lilOd. 
In  the  Juvenal  plumage  the  feathers  of  tin  l.a.  k,  «  up.;-,  k.  In.  i^i ,  lu.i  forehead  were  pale-edgcd,  as  in  Zenai- 
dura. Two  dark  streaks  are  present  on  the  sill,  s  ,i|  ih.  In  1. 1.  il.ii\.' an. I  hilnw  the  ear-coverts.  Legs  pale  red.  The 
black  spots  are  not  (|\iitp  so  ninTierous  as  on  \..iinn  i u  nmn-clovi's.  The  ground  color  is  that  of  young  mourning- 
doves,  but  with  a  shai|i>  uiori-  ..f  tli.'  niMi^li  laown  ol  Z.  ininla.  On  the  breast  feathers  (juvenal)  there  is  a  reddish 
mid-streak  (as  in  Lri,i,,i,i,l,,  .  «ki,li  i^  ui.l.  r  ai  \\tr  ii|i  an. I  gradually  narrowed  inward  to  a  point.  The  reddish  is 
seen  at  the  middle  of  the  lips  <il  di.'  inuuanes.  ihounh  ilnic  it  is  not  regular  in  form  as  on  the  breast;  this  also  seen 
in  the  primary  coverts.  //  lookr:  as  if  Ihix  ircre  Ihr  iraij  Ihr  hlack  center  became  diirided  into  two  lateral  spots.  If  so,  it  is 
essentially  as  in  the  common  pigeon  and  in  C.  livia.    The  nest-mate  (ZZ  2)  of  this  bird  was  quite  similar  to  it. 


-•ISfc^ 


«flf 


w  r^ 


A.  Juvenal  male,  Zenaida-Zenaidura  X  Streptapdia  risaria  hybrid.     (ZZ-Rl).    Hatched  from  egg  of  May  3,  1908. 

X  0.7.    Hayashi  del.,  July  1908.    Sire,  Zenaida  X  Zenaidum  hybrid  (ZZl  of  this  plate) .    Dam,  .V.  nsorm. 

B.  Adult  male,  Zenaida  X  Zenaidura  hybrid  (ZZl).     Hatched  from  egg  of  Apr. 

May   1906. 


10,  1905.     X  0.7.    Hayashi  del. 
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the  ring  in  the  ring-dove  and  to  the  iridescent  area  in  the  mourning-dove)  are  slightly- 
differentiated  in  color,  having  a  stronger  "vinous"  tinge  than  the  other  feathers,  and  having 
the  ends  cut  a  little  short  and  rigid  in  outline,  suggesting  the  feathers  of  the  ring.  These 
feathers  are  plainly  shorter  than  other  feathers,  and  in  some  I  notice  that  one  web  is  cut 
shorter  at  the  tip  than  is  the  other  web;  in  these  the  ring-differentiation  takes  effect  in 
only  one  web,  or  in  one-half  or  one-third  of  one  loeb.  The  vinous  tinge  seems  to  look 
plainly  towards  iridescence,  and  is  in  fact  slightly  iridescent  in  favorable  light.  The 
same  description  (throughout)  applies  to  hybrid  male  12  of  the  same  series.    (A  1/9) 

The  description  of  a  carolmensisxalba-risuria  hybrid  (Al,  April  8, 1897,  of  table 
103)  at  the  time  of  its  death,  29  days  after  hatching,  is  given  by  the  author  as  follows : 

The  interesting  point  in  regard  to  color  is  the  "washed-out  appearance  of  the  black 
spots,"  and  the  "reduction  in  number"  of  these  spots.  The  general  plumage  color  corre- 
sponds with  the  first  plumage  of  the  mourning-dove,  but  it  is  notably  lighter,  as  if  fading 
into  or  towards  isabelline.  The  mother's  influence  is  here  apparent.  The  feathers  are  all 
edged  with  isabelline  as  in  the  mourning-dove.  The  primaries  are  dark,  nuich  as  in  the 
mourning-dove,  but  the  edging  at  the  free  ends  is  not  so  deep  and  rich. 

I  note  the  following  concerning  the  spots:  In  the  young  mourning-dove  (1  have  one  in 
hand  to  compare)  the  scapulars  have  each  two  black  spots.  In  the  hybrid  these  spots  are 
fouiui  in  a  few  feathers  only,  and  are  half  faded  out.  In  mourning-dove  young  most  of  the 
coverts  in  the  upper  half  of  the  wing  are  marked  in  the  same  way,  the  spots  becoming 
larger  and  more  conspicuous  postei-iorly  in  the  larger  coverts.  In  the  hybrid  all  these  spots 
are  absent,  or  washed  out  so  far  as  not  to  be  recognizable,  except  on  two  of  the  upper 
larger  coverts,  namely,  the  twelfth  and  thirteenth,  counting  upward  on  the  wing.  These 
two  feathers  ha\e  the  s]:)ot  on  the  outer  web,  none  on  inner,  and  they  are  smaller  than 
in  the  mourning-do\-e,  being  fully  half  washed  out.  Just  behind  these  spots  two  tertials 
(tenth  and  eleventh,  counting  iijjward  from  first  secondary)  are  similarly  marked. 

In  the  mourning-dove  three  tertials  (tenth,  eleventh,  and  twelfth)  are  thus  marked,  and 
marked  on  both  webs,  with  quite  conspicuous  black  spots;  the  spots  on  the  outer  web  are 
the  stronger  (deeper)  black;  four  of  the  upper  larger  coverts  (eleventh,  twelfth,  thirteenth, 
and  fourteenth)  are  marked,  Init  only  one  of  tliese  (the  twelfth)  lias  a  spot  on  the  inner  web. 

The  tail  of  the  mourning-ilove  lias  14  feathers,  the  outermost  one  of  these  (on  each 
side)  being  white;  and  this  feather,  together  with  3  others,  have  white  tips.  In  these  4 
feathers  the  extent  of  the  white  diminishes  gradually  until  in  the  fourth  most  of  the  tip  is 
ashy  blue  partly  whitened  out  at  the  very  end.  The  fifth  and  sixth  feathers  are  ashy  blue 
throughout  (except  the  bar) .  The  seventh  is  brown,  becoming  blue  at  the  base,  and  without 
a  bar.    The  outer  feather  is  about  four-sevenths  as  long  as  the  two  middle  feathers. 

The  hybrid  has  12  tail  feathers  and  thus  agrees  with  the  mother.  The  two  middle  ones 
are  brown,  and  taper  a  little  at  the  end,  but  far  less  than  in  Zenaidura:-  The  outer  web  of 
the  outer  feathers  is  not  "white"  but  "light  ashy  blue."  The  bar,  which  is  similar  to  that 
of  the  mourning-dove,  is  on  feathers  1  to  4,  absent  on  5  and  6.  This  outer  feather  is  80  mm. 
long;  the  middle  feather  is  105  mm.  The  outer  is  thus  about  three-fourths  as  long  as  the 
middle  feather.  On  the  under  side  the  bar  extends  farther  towards  the  base,  and  a  trace  of 
it  is  seen  on  the  middle  feathers.  The  under  tail-coverts  are  "white,"  and  extend  to  the 
outer  edge  of  the  bar. 

The  feathers  on  the  breast — those  along  the  middle  line  from  chin  to  abdomen — show 
a  vinous  tinge  similar  to  those  of  Zenaidura.  Elsewhere  they  are  pale  brown,  edged  with 
isabelline.  The  color  grows  lighter  backward,  whitening  out  towards  the  vent.  The  under 
wing  coverts  are  pale  bluish  gray.  The  eye  is  dark,  but  lighter  than  that  of  the  mourning- 
dove.    The  size  of  the  hybrid  is  clearly  between  that  of  mourning-  and  ring-doves.    (CC  16) 

■  "I  have  only  an  adult  tail  to  compare;  possibly  the  difference  in  the  young  is  less." 
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The  Zenaida  x  Zenaidura  hybrid  {ZZl)  which  is  used  as  the  sire  in  table  105  is 
figured  in  pi.  20.  When  this  hybrid  is  compared  with  the  mourning-dove  (pi.  19)  it 
is  plain  that  the  long  tail  and  the  large  suborbital  spot  of  the  latter  have  been  very 
perceptibly  reduced,  and  the  reddish-brown  color  increased,  in  the  direction  of 
Zenaida.  When  this  hybrid  was  mated  with  a  blond  ring  it  will  be  seen  by  reference 
to  pi.  20  that  once  more  a  fair  intermediate  results — an  intermediate  not  only  in 
the  general  coloration,  but  in  the  specific  parts  of  the  color-pattern.  The  black 
spots  of  the  Zenaida  and  Zenaidura  ancestors  are  again  reduced  in  size  and  in  num- 
ber toward  the  uniform  color  of  the  ring-dove.  The  number  of  tail-feathers  (rec- 
trices)  in  this  fraternity  was  that  of  the  dam  (12)  in  4  eases,  and  that  of  the  sire  (14) 
in  a  fifth  individual. 

Table  100. 
cf  Zfii.  carnlinen.si.-i  (5) ;  hatched  1S97. 
(b) ;  from  dealer  early  189S. 


development. 
)  development 


A  1.  5/9/98;  r 

A  2.  5/11/9S; 

B  1 .  6/3 ;  no  development. 

B  2.  6/5;  no  development. 


9  St.  ri.soria 
C  1.  6/16;  no  development. 
C  2.  6/  IS;  no  development. 
1)  1.  6/2,S;  probably  no  development. 
D  2.  6/30;  probably  no  development. 


E  1.  7/13;  no  development. 
E  2.  7/15;  no  development. 
F  1.  8/18;  no  development. 
F  2.  8/20;  no  development. 


9  St.  risoria  (C)  given  early  1899.    From  dealer  March  1.S9S. 


4/23/99;  no  development. 
4/25/99;  no  development. 


cfCl. 
cfC2. 
cfDl. 
crD2. 
El. 


5/30;  hatched,  dead  7/ 

6  weeks. 
6/1;  hatched,  no  later  rs 
6/30;  hatched. 
7/2;  hatched. 
8/1 ;  hatched. 
8/3;  dead  .at  33  mo. 
9/S;  no  development. 
9/10;  no  development. 
10/6;  no  development. 
10/8;  no  development. 
10/31 ;  no  development. 
11/2;  no  development. 


12/99; 
■cord. 


I  1.  12/21;  no  development. 
I  2.  12/23;  no  development. 


J  1.  5/29/00;  no  development. 

J  2.  5/31/00;  no  development. 
"K  1.  6/16;  hatched;  dead  11/1/02  at 

29  mo. 
■.'K  2.  6/18;  hatched;  deiid  10/20/10  at 
4  mo.,  "no  distinct  sex- 
glands." 

L  1.  7/3;  not  hatched  (cf  doe.s  not 
incubate  well). 

L  2.  7/5;  not  hatched  (cf  does  not 
incubate  well). 


11/24; 
11/26; 


5/6/99. 


p  development. 
I  development. 


d'Ml 
MS 


12;  hatched;  dead  9/25/00  : 
14;  hatched. 


O  1.  10/6;  nodcvi-lo|)i 

O  2.  10/8;  no  d,-vclc,|,i 

PI.  l/?/01;n.Ml..V(l, 

P2.  l/?/01;  no  (level. 

Q  1.  2/?;  no  develo|>ni 

R  1.  3/2;  no  dcvelopni 
R  2.  3/4;  no  developni 
S  1.  4/6;  no  record. 
S  2.  4/S;  no  record. 
T.      5/5/01 ;  no  reeorc 
U  1.  7/12/01;  no  recoi 


Table  101. 
Zen.  carolinensis  (II-L  2);  hatclied 


'16/98;. alive  5/7/01. 


(d) ;  from  dealer. 


apparently  did  not  hatch. 


•da. 


5/8/99 dead  6/3/99. 

6/2 (sex')?;  dead  1/1/06 7  mo. 

6/4 developed  nearly  to  hatchine. 

9/5 dead  3/9/03 42  mo. 

9/7 ....  . alive  6/10/02. . .  33+  mo. 


7/1;  some  development. 
7/3 dead  2/10/03. 


C  1. 
&C  2. 
cTD  1.  7/31 dead  12/25/99 

D  2.  8/2 a  little  development. 

11/15;  no  development.  G  1.  12/23; 

11/17;  no  development.  G  2.  12/25; 


d'H  1.  4/24/00 dead  2/28/02 22  : 

H2.  4/26/00 dead  (care) 21 

I  1.  5/31 hatched. 

cf  12.  6/2 dead  3/1/02 21  i 

cf  Jl.  7/11 dead  5/30/02 22j  : 

J  2.  7/13;  no  development. 

N  1.  12/?;  not  well  cared  for  by  foster  parents. 

N  2.  12/?;  not  well  eared  for  by  foster  parents. 

O  1.  1/22/01;  no  development. 
cfO  2.  1/24/01 dead  (care  ?)  3/2/01 at  6  ti 

PI.  3/3 dead  4/1/01 at  4  v 

P  2.  3/5 dead  4/3/01 at  4  w 


cTK  1.  8/1 dead  12/11/00 

K  2.  8/3;  probably  not  hatched. 
L  1.  9/8;  no  development. 
cfL  2.  9/10 dead  11/25/02 

M  1.  10/?;  no  development  (good  care  ?). 

M  2.  10/?;  no  development  (good  care  ?). 


^  Apparently 


-,f  thi! 


Q  1.  4/5;  weak  shell,  much  development. 
Q  2.  4/7;  hatched. 

R  I.  5/3 "died  at  a  few  days  (care)." 

R  2.  5/5 " died  at  a  few  days  (care)." 

(CC  6,  A  : 
d  bird  could  not  l,e  ascertained. 
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cf  Zen.  carolii 


9  St.  risori.i  (C) ;  from  d 
A  1.  G/2/9S;  no  development. 
A  2.  0/4/98;  no  development. 
B  1.  6/10;  no  development. 
B  2.  0/lS;  no  development. 
C  1.  7/4;  no  development, 
cf  C  2.  7/6;  hatched;  dead  10/18/08  at  3|  mo.' 
(Pair  separated  8/16/9S). 


Table  102. 
H  1);  hatched  9/1/9/ 
March  1898. 


D  1.  7/21;  no  record;  probably  no  development. 
D  2.  7/23;  no  record;  probably  no  development. 
E  1.  7/31;  no  record;  probably  no  development. 
E  2.  8/2;  no  record;  probably  no  development. 


9  St.  risoria  (E)  given  . 


/99. 


A  1.  5/12/99;  no  development. 

A  2.  5/14/99;  no  development. 
'  "This  hybrid  was  of  a  light 
more  the  color  of  the  male,  while  ( 
reddish  brown." 


id  brighter  brown  than 
lakes  a  greater  advanct 


B  1.  6/4;  probably  no  development. 

B  2.  0/0;  probably  no  development.  (CO  14,  A  14) 

the  other  two  obtained  in  same  manner.  They  approached 
towards  the  female.     The  general  color  of  C  above  is  a  light 


3/7/97;  no  development. 
3/9/97;  no  development. 


Table  103. 
cf  Zen,  carolinensis  (1  ?) ;  hatched  5/15/90;  3/17/97. 
9  risoria-alba  hyb.  (X\V  2  B  1) ;  hatched  5/30/96. 


3/23; 

3/25; 


r  Zen.  carolinensis  (2)  given  3/17/97. 
velopmentl  because  no  copulations  of 
I'l'ldpnu-nti  this  pair. 


5/7;  not  much  development 
5/9;  no  development. 


'/26 ;  no  development ;  proliably 
no  second  egg. 


9  had  laid  1  egg  2  weeks  before  B  1  and  B  2. 
C  1.  5/25;  no  development. 
C  2.  5/27;  no  development. 
D  1.  0/7lone  developed  near  to  hatching,  o 
D  2.  0/9/         ably  no  development. 
E  1.  7/1;  no  development. 
E  2.  7/3;  no  development. 

H  1.  8/24;  no  development. 
H  2.  8/20;  no  development. 


1  development, 
>  development. 


o'B2. 
C  1. 


2/24/98;  J  1,  K  1 
■  ;  J2,  K2 

Copula 


4/30;?  no  development. 
5/2;  no  development. 
5/17;  no  development. 
5/19;  no  development. 
5/30;  not  tested. 
0/1;  not  tested. 
0/7;  no  record. 
0/9;  no  record. 
0/17;  no  development. 
0/19;  no  development. 


c?  Zen.  carolii 
9  Alba-ris.  X 

0/9/98;  a  little  development. 

0/11/98;  hatched;  dead  1/8/00:  1 

7/15;  no  development. 

7/17;  hatched;  dead  12/10/00;  29 

8/0;  about  7  day  embryo. 

8/8;  no  development. 


;  1.  4/10;  laid  without  copulation.s. 
'.  2.  4/12;  laid  without  copulations. 


N  1.  4/18;  no  development. 
N  2.  4/20;  no  development. 


1.  6/20;  no  development. 

2.  0/28;  no  development. 

1.  7/14;  no  development. 

2.  7/10;  no  development. 

1.  8/19;  no  development. 

2.  8/21;  no  development. 

le  sets  of  eggs  with  male  not  sii 
until  W). 
11/1/98;  no  development. 


Table  104. 
Pair  1. 
(1):  hatched  1890;  dead  8/?/99;  36  mo. 
ba  (D  1);  hatched  S/6/97;  alive  7/25/99;  24+  mo. 


XI, 
X2. 

.  4/10/99;  no  development. 
,  4/12/99;  no  development. 

Yl. 
Y2. 

5/21;  no  development. 
5/23;  no  development. 

Zl. 
Z2. 

5/11;  no  development. 
,  5/13;  no  development. 

A  A  1. 
AA2. 

5/30;  no  development. 
6/1;  no  development. 

BB  1. 
BB  2. 

0/11;  probably  no  development. 
0/13;  probably  no  development. 
(CO  10) 

D  1.   10/? 
D2.  10/? 


I  development,  but  cf  not  copulating. 
1  development,  but  cf  not  copulating. 


El.  11/5;  sire  copulates,  but  does  not  sit. 

E  2.  11/7;  sire  copulates,  but  does  not  sit. 

F  1.  11/18;  no  record;  probably  no  development. 

F  2.  11/20;  no  record;  probably  no  development. 


4/10/99;  no  development. 

4/12/99;  no  development. 

4/22lonedead  11/4/01,  at  30i  mo.;  one  developed, 

4/24/         failed. 

5/25;  not  much  development. 

5/27;  dead  7/16/99;  7  wks. 


J  1.  0/20;  dead  7/21/99;  3J  wk 
.1  2.  0/28;  dead  7/19/99;  3  wks, 
K  1.  7/23;  dead  8/16/99;  3  wks 
K  2.  7/25;  dead  8/16/99;  3  wks. 
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4/12/98;  not  tested. 
4/14/98;  not  tested. 
4/20;  soft  shell. 
4/22;  soft  shell. 
5/9;  no  development. 
5/11;  no  development. 


T.\BLE  104  {continued). 
Pair  2. 
(f  Zen,  earolmen.'iis  (4);  hatelied  !) 'lG/90. 
9  A11.:,-.H.   -"ri-:,!!.,  hvl,,  dil'). 
1)  1.   r.  :;   'is;  iMi  .|rv.L,|,nirril. 

1)1'.    f,    .-,    'is;   lrvl..|,inrllt. 

E  1.  0/17;  no  development. 
E  2.  6/19;  no  development. 
F  1.  5/5/99;  no  development. 
F  2.  5/7/99;  no  development. 


levelopment, 
development. 


9  Zen.  oarolinensis  (II-K  2) ;  7/5/98  given  to  above  male,  June  1899. 

A  1. 

7/24  9! 

);  hatched,  no  reeord.                                                         B  1.  8/30;  hatched,  no  re: 

cord. 

A  2. 

7  20  99;  hatched,  no  reeord.                                                             B  2.  9/1;  no  trace  of  devt 

■lopment. 

(CG  IS) 

T.\ni.K  10.5. 

cf  Zenaida  X  Zenaidura  liyb.  (ZZ  1);  4/10/05;  3/22/09;  47  mo.;  14  rec 

?trice3. 

9  St.  risoria  (purity  ?);  age  not  recorded;  12  reetrices. 

Al. 

5/1/08; 

no  development. 

cfA2. 

5/3/OS. 

ZZ-R  1 12  reetrices,  2  or  3  dull  vestiges  of  spots  (see  pi.  20). 

Bl. 

5/31... 

ZZ-R  2 C'down"  more  as  in  sire). 

B2. 

"developed  near  to  hatching,  strength  failed";  (complexion  lighter  than 

Zenaida). 

7/3.  . .  . 
7/5. . .  . 

5  mo 

C2. 

developed  some  days,  but  failed  to  hatch. 

cTDl. 

8/7.  . .  . 

ZZ~R  4 dead  9  /S/09  .  , 

...13  mo. 

cf  D  2.8/9.  ... 

ZZ-R  5 dead  9/14/09 

....  13  mo. 

El. 

9/16... 

ZZ-R  6 14  reetrices,  short  as  in  Zenaida. 

9/18... 

Fl. 

1/1/09; 

failed  to  hatch.                                            G  1.  2/13;  hatched,  thrown  from  nest 

;  "strong  looking,' 

■  dark. 

F2. 

1/3/00; 

failed  to  hatch.                                            G  2.  2/15;  nearly  hatched  (exposure); 

"strong  looking," 

dark. 

H  1. 

2'2:i;  h 

atched;  thrown  from  ne.st,  died. 

H-'. 

2/25. . . 

ZZ-RS 12  reetrices. 

(C5) 

'  "Seems  to  be  a  male  with  two  minute  globular  testes;  am  unalile  to  he  certain  of 

their  being  testes. 

Table  106. 

cf  Zcnaiilax  Zenai.lura  hyb.  (ZZ  4) ;  hatched  5/20/05;  9/13/09;  52 

n.o. 

9  St.  alba  (93)  (purity  ?). 

?A  1. 

4/23/08 ZZ-A  1 dark;  14  reetrices;  apparently  no  gonads  ' 

..  .5/24/09 

....13  mo. 

A  2. 

4/25;  developed,  but  died  in  shell  about  24  hours  before  time  to  hatch. 

B  1. 

5/23;  no  record,  certainly  not  hatched. 

?B  2. 
C  1. 

5/25 ZZ-A  2 dark;  app.arently  no  gonads  = 

6/21;  no  development. 

.  .  .  8,  4/09 

...141  mo. 

C2. 

6/23;  no  development. 

Dl. 

7/4 ZZ-A  3 dark,  not  quite  as  Zfna/,/,.,-  14  reetrices' 

.  ..n/:5/io 

23  mo. 

D2. 

7/6;  no  development. 

9/2 ZZ-A  4 aliv 

9/4 ZZ-A  5 dead  or  disappeared  before  2/5/11. 

E2. 

F  1.  5/19\ 
F  2.  5/2l/° 


6/24;  no  development. 
6/26;  no  development. 


'  "I  find  no  testicles,  no  ovary.    It  may  be  that  very  iibsiMire  rod 
anything  of  that  kind." 

-  "  I  find  nothing  that  looks  like  testicles  or  ovary." 
^  "A  m.arginal  chequer  (spot)  was  found  on  the  third  tertial  of  c 
becoming  thin  and  shadowy  along  inner  boundary." 

Table  107. 
cf  Zenaida-Zenaidura  X  Zenaida  X  Zenaidura-Zenaida 


(CCS) 
linguish 


It)  hyb.  (2  Z-3  Z.N  3);  8/1/09. 


9  Risoria-alba  X  risoria-alba  (125). 

A  1.  8/15/10 Z-ZNR  1 "one  vestigial  spot  on  tertial ";  disappeared  or  dead  before  2/5/11. 

?A2.  8/17/10 Z-ZNR  2 "no  vestigial  spot  seen";  dead  10/2,5/14;  no  gonads  whatever. 

■M.  9/1 ZNZ-RA  1 apparently  died  very  early. 

A  2.  9/3 ZNZ-R.\  2 apparently  died  very  early.  (EM  9,  Misc.  2 

B  1  and  B  2  "laid  about  Nov.  5,  1910.  Birds  still  sitting  on  them  Nov.  20,  but  there  is  no  devel. 
fertility  lowered  at  end  of  season"  (italics  are  the  author's). 


;.  XX  c) 

apment; 
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BLOND  AND  WHITE  RINGS  CROSSED  WITH  COMMON  PIGEONS. 

The  presentation  of  the  data  for  crosses  of  the  ring-doves  with  common  pigeons 
may  be  prefaced  by  the  following  statement''  made  in  1898  by  the  author: 

Dr.  Giinther,  of  London,  wrote  me  that  he  had  succeeded  in  getting  a  few  hybrids 
between  the  common  dove  (C.  laticauda)  and  the  so-called  ring-dove  {St.  risoria)  and  that 
all  the  young  which  he  obtained  were  males.  He  did  not  succeed  in  mating  the  hybirds 
with  either  of  the  parent  species,  and  adds  that  they  were  so  disagreeably  noisy  that  his 
neighbors  did  not  like  to  have  them  around;  he  therefore  felt  obliged  to  put  them  into 
the  Zoological  Garden,  where  they  were  kept  for  about  6  years.  When  the  last  one  died 
a  year  or  more  ago.  Dr.  Gunther  kindly  sent  me  the  skins.  These  hybrids  were  obtained 
from  a  white  fantail  male  and  a  female  ring-dove,  and  apparently  all  had  about  the  same 
color,  approximating  somewhat  to  the  ground-color  of  the  rock-pigeon.  Gunther  mentions 
no  case  in  which  any  white  appears. 

A  word  or  two  may  be  said  as  to  what  there  is  of  interest  in  the  study  of  these  pigeon 
hybrids.  One  argument  was  drawn  from  hybrids  a  long  time  ago,  namely,  that  they  exhibit 
the  characters  of  both  parents  and  therefore  disprove  the  old  preformation  doctrine  of  de- 
velopment. In  other  words  the  ovum  can  not  be  a  preformed  pigeon  of  a  distinct  species, 
because  fertilization  can  turn  it  into  something  else.  That  argument  has  also  been  used 
against  the  more  modern  idea  of  preformation,  which  might  perhaps  be  expressed  by 
pre-organization, — not  that  adult  organs  are  formed  or  present  in  the  organism,  but 
that  the  egg  has  an  oriented  organization  with  a  head,  so  to  speak,  or  with  a  region 
anticipating  the  head,  and  other  regions  anticipating  other  parts.  It  seems  to  me  that 
in  the  study  of  hybrids  we  have  a  A'ery  excellent  means  of  approaching  the  question 
of  whether  the  egg  really  represents  an  organization  to  begin  with.  I  have  found  a 
good  many  facts  in  embryology  which  led  me  to  think  strongly  that  the  egg  is  really 
an  oriented  organism.  I  have  found  some  very  puzzling  facts  in  my  short  experience 
with  hybrids  of  pigeons. 

There  have  been  very  diverse  opinions  offered  as  to  what  the  hybrid  really  includes. 
Some  have  maintained  that  the  hybrid  includes  all  the  charactei's  of  both  parents.  Naudin^ 
says:  "A  hybrid  is  a  living  mosaic  work  in  which  the  eye  can  not  distinguish  the  discordant 
elements,  so  completely  are  they  intermingled."  Darwin  states  tliat  "it  would  be  per- 
haps more  correct  to  say  that  elements  of  both  parents  exist  in  every  hybrid  in  a  double 
developed  state,  namely,  blended  together  and  completely  separate." 

A  brief  extract  from  Darwin^  on  the  possibilities  of  establishing  a  new  race  by  crossing 
is  of  interest: 

"Until  quite  lately,  cautious  and  expcrionood  breoders,  though  not  averse  to  a  siiigh^  infusion 
of  foreign  blood,  \vcn>  almost  universally  convinced  that  the  attempt  to  establish  a  new  race,  inter- 
mediate between  two  widely  distinct  races,  was  hopeless;  they  clung  with  superstiliims  tenacity  to 
the  doctrine  of  puiity  of  blood,  believing  it  to  be  the  ark  in  which  alone  true  safety  eoulil  be  found. 
Nor  was  this  conviction  unreasonable;  when  two  distinct  races  are  crossed,  the  offspring  of  the  first 
generation  are  generally  nearly  uniform  in  character;  but  even  this  sometimes  fails  to  be  the  case, 
especially  with  crossed  dogs  and  fowls,  the  young  of  which  from  the  first  are  sometimes  much  diver- 
sified. As  cross-bred  animals  are  generally  of  large  size  and  vigorous,  they  have  been  raised  in  great 
numbers  for  immediate  consumption.  But  for  breeding  they  are  found  to  be  utterly  useless;  for  though 
they  may  be  themselves  uniform  in  character,  when  paired  together  they  yield  during  many  gener- 
ations offspring  astonishingly  diversified.  The  breeder  is  driven  to  despair,  and  concludes  that  he 
will  never  form  an  intermediate  race.     But  from  the  cases  already  given,  and  from  others  which 


'  A  stenographic  report  (slightly  corrected  by  the  author,  and  adapted  by  the  editor)  of  part  of  a  lecture  to  the 
Zoological  Club,  The  University  of  Chicago,  March  9,  1898. 
'  Nouvelles  Archives  du  Museum,  torn.  1,  p.  151. 
'  Animals  and  Plants,  Vol.  II,  p.  6(5. 
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have  been  recorded,  it  appears  that  patience  alone  is  necessary Within  recent 

times,  as  far  as  animals  are  concerned,  the  crossing  of  distinct  species  has  done  little  or  nothing  in 
the  formation  or  modification  of  our  races.    It  is  not  known  whether  the  species  of  silk-moth 

which  have  been  recently  crossed  in  France  will  yield  permanent  races Some 

authors  believe  that  crossing  is  the  chief  cause  of  variability — that  is,  of  the  appearance  of 
absolutely  new  characters.  Some  have  gone  so  far  as  to  look  at  it  as  the  sole  cause;  but  this 
conclusion  is  disproved  by  some  of  the  facts  given  in  the  chapter  on  bud-variation.  The  belief 
that  characters  not  present  in  either  parent  or  in  their  ancestors  frequently  originate  from 
crossing  is  doubtful." 

I  thiiik  that  these  quotations  express  the  essentials  of  what  we  know  about  the  results 
of  hybridization.  Darwin  is  quite  decided  in  his  opinion  that  it  is  very  difHcult  to  get 
anything  in  the  hybrid  which  is  not  in  the  parent. 

I  have  already  stated  that  the  hybrids  which  have  hitherto  been  obtained  in  the  case  of 
pigeons  are  mainly  those  between  the  male  common  ]3igeon  and  the  ring-dove.  No  one,  so 
far  as  I  know,  has  ever  succeeded  in  getting  the  reciprocal  hybrid ;  that  is,  the  hybrid  be- 
tween the  male  ring-dove  and  tlie  female  of  any  of  the  common  races.  It  is  comparatively 
easy  to  mate  a  male  common  pigeon  with  the  female  ring-dove.  The  ring-dove  is  a  quite 
small  species  (the  reader  may  refer  to  pi.  8).  A  male  homer,  such  as  I  now  have  mated 
with  a  ring-dove,  would  not  from  preference  select  a  female  of  the  ring-dove  species,  but 
the  isolation  of  such  a  pair  is  usually  all  that  is  necessary  to  bring  about  the  mating.  In  this 
case  the  male  is  much  the  stronger  and  the  female  makes  no  resistance;  being  much  the 
weaker  she  would  not  offer  to  peck  or  strike.  But  when  the  attempt  is  made  to  effect  a 
mating  in  the  reverse  order,  using  the  small  ring-dove  as  the  male  and  set  him  to  courting 
the  very  large  female  homer,  the  male  meets  with  difficulties  at  once.  There  is  no  natural 
affinity  between  the  two  birds,  and  if  the  small  male  does  not  keep  at  a  proper  distance  he 
is  likely  to  be  punished  at  once.  After  he  has  received  a  few  blows  on  his  head  the  male 
no  longer  wants  to  remain  in  the  sight  of  such  a  large  and  offensive  bird ;  he  becomes  timid 
and  scarcely  dares  to  approach  her.  Mating  in  this  way,  with  a  small  male  and  a  large 
female,  is  something  so  contrary  to  the  common  rules  of  nature  that  it  becomes  difficult. 
It  is,  however,  not  at  all  impossible  when  one  takes  it  in  hand  and  uses  time  and  a  few  precau- 
tions. It  is  a  very  simple  process  to  isolate  the  two  birds  and  put  them  where  they  can  not  see 
their  own  species.  At  the  time  of  mating  pigeons  do  not  know  their  own  species  unless  it  is 
presented  to  them.  Allowing  that  the  male  has  a  cage  of  apjjropriate  size,  he  gets  into  the 
habit  of  getting  into  the  nest-box  and  calling  for  a  mate.  At  that  time  the  large  female  can 
be  caught  in  one's  hands  and  held  up  alongside  the  nest-box.  The  male  will  be  a  little  afraid, 
but  any  blows  with  the  beak  or  strokes  with  the  wing  can  be  prevented ;  and  if  this  be 
repeated  for  a  week  or  two,  the  male  becomes  accustomed  to  the  sight  of  the  large  female  and 
at  length  welcomes  her.  When  it  is  clear  that  the  female  is  ready  to  mate  she  can  perhaps  be 
trusted,  especially  if  she  shows  any  signs  of  fondling  his  head  while  being  held  in  your  hand; 
she  can  then  be  set  free  in  the  cage,  and  if  the  male  keeps  on  calling  she  will  probably  go 
into  the  nest-box  and  the  match  is  practically  completed.  But  all  this  would  not  happen 
in  a  state  of  nature. 

Of  the  difficulties  of  getting  these  hybrids  I  want  to  say  just  a  word  further.  From  one 
pair  beginning  May  3,  1896,  and  ending  August  23,  1897,  I  had  41  eggs  and  raised  only  4 
males;  only  7  birds  hatched;  only  14  were  fertilized.  You  can  not  get  enormous  numbers 
of  hybrids  from  the  ring-dove  and  the  common  pigeon.  I  have  kept  a  fantail  mated  with  a 
ring  for  more  than  a  year  and  got  only  1  bird.  This  was  a  white  male  with  13  feathers  in 
his  tail ;  the  father's  influence  gave  one  additional  feather  to  the  tail  of  the  young.  A  homer 
mated  for  6  months  with  a  ring-dove  supplied  but  2  specimens,  both  males.  Only  a  year 
ago  I  succeeded  in  getting  a  male  alba-risoria  hybrid  mated  with  a  female  homer  (C.  tab- 
ellaria).    The  mating  was  accomplished  some  time  in  April  (1897),  and  I  got  eggs  shortly 
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after  with  no  results.  I  got  eggs  again,  and  from  either  the  second  or  the  third  clutch  I 
found  that  one  egg  was  fertilized ;«  but  about  that  time  I  was  obliged  to  travel  to  Woods 
Hole  and  in  transit  lost  the  egg.  I  got  more  eggs  in  the  summer,  some  of  which  were 
fertilized,  and  in  which  development  ran  on  for  several  days.  Some  of  these  seemed  very 
jironiising,  but  it  all  came  to  naught.  Through  the  entire  summer  the  infertility  or  degree 
of  (le\olopment  grew  worse  and  worse,  until  I  failed  completely  to  get  eggs  fertilized  at  all. 
I  kept  the  pair  to  see  what  the  result  would  be  another  year,  knowing  that  the  possi- 
bilities of  fertilization  are  less  during  the  latter  part  of  the  season  than  they  are  at  the 
beginning.  This  year  (1898)  I  have  already  had  the  good  fortune  to  get  two  hybrids  from 
this  pair.     (A  1) 

The  crosses  of  ring-doves  with  common  jjigcons  represent  a  wider  cross  than 
that  described  in  the  preceding  section  of  this  chapter — family  differences  here 
instead  of  subfamily  distinction  there.  The  present  records  for  the  wider  cross 
show  a  decidedly  greater  amount  of  infertility  than  was  noted  in  the  earlier  series, 
and  correspondingly  only  males  result  from  these  matings,  except,  as  already  noted, 
in  two  matings  (tables  116  and  117)  involving  a  hybrid  male  parent  and  a  female 
homer  which  was  possibly  a  mongrel.  Restricted  life-terms  and  abnormalities 
also  reappear  in  this  wide  cross.  The  breeds  of  common  pigeons  used  for 
these  crosses  were  the  archangel,  admista,  fantail,  tumbler,  and  homer.  The 
records  have  been  grouped  in  this  order  and  the  tabulations  given  with  a  minimum 
of  discussion. 

Archangel  x  ring. — Tables  108  and  109  present  the  results  of  the  mating  of  a  male  arch- 
angel with  6  different  females.  This  bird  was  almost  fully  fertile  with  a  related  breed,  C. 
gyrans;  only  about  one-fourth  of  the  eggs  of  the  2  pure  St.  risoria  (D  1  and  D  2)  showed 
any  development;  6  tests  with  another  (weak,  see  below)  pure  ring  {GF  1)  proved  entirely 
infertile,  as  did  6  tests  with  alha  ( IT  ,.•')  and  4  tests  with  an  a\ha  x  risoria  hybrid. 

Admista  X  ring. — One  of  tlie  lilonil  ring  females  {D  2)  which  was  mated  with  the  arch- 
angel {Arl)  was  previously  twice  tested  with  another  common  pigeon.  With  the  archangel 
only  5  of  21  eggs  showed  any  development  whatever;  3  hatched,  2  lived  9  to  1 1  days.  With 
the  two  other  common  pigeons  she  gave  a  somewhat  better  result,  though  still  a  poor  one, 
as  is  shown  in  table  110. 

Fantail  x  ring. — The  record  presented  in  table  111  shows  how  little  fertile  is  the  widely 
separated  cross  C.  laticauda  x  St.  risoria.  The  small  but  perceptible  influence  of  the  male 
on  the  number  of  tail-feathers  (rectrices)  in  the  two  hatches  (of  44  tests)  is  of  interest.  The 
sire  had  19  rectrices,  the  dam  12.  One  of  the  young  had  14  tail-feathers— a  feather  added 
to  each  side.  The  other  young  had  13,  the  extra  feather  being  added  to  the  center  of  the 
tail.  The  first  young  hved  only  3  weeks,  but ' '  the  second  hybrid  (K  1 )  hatched  December  1 , 
1897  (still  alive  March  6,  1909),'  with  13  tail  feathers,  and  with  a  slight  tilting  of  the 
middle  feathers.  All  of  these  tail-feathers  were  colored;  but  when  the  bird  became  about  10 
years  old  (1907-8)  three  of  its  tail  feathers  became  uMte  in  course  of  molt.  The  original 
rectrices  were  recorded,  the  color  noted,  and  the  feathers  plucked  and  mounted.  I  still 
have  the  mount,  but  it  has  been  damaged  by  moths.  In  1908  I  again  plucked  and  mounted 
the  tail  feathers;  I  have  a  photograph  of  the  bird  and  another  of  the  mounted  tail. 


«  After  3  or  4  days  of  incubation  one  can  readily  learn  whether  an  egg  has  a  living  and  developing  young  by  holding 
it  up  to  the  light. 

'  Before  noting  that  this  was  a  pedigreed  bird  it  was  killed  April  5,  1914.  It  was  then  healthy  and  vigorous, 
though  more  than  16  years  old.  Birds  of  the  mother's  species— 5<.  nson'a— probably  never  live  even  10  years.  When 
2  years  old  this  bird  was  fertile  with  a  tumbler  (see  table  11.3).— Editor. 
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'  'This  is  a  case  where  white  came  in  as  a  result  of  weakness,  due  probably  to  age  and 
possibly  to  tuberculosis,  one  joint  of  the  leg  being  somewhat  affected.  The  extra  tail 
feathers  do  not  repr(>s(Mit  so  many  independent  elements  given  by  the  male,  but  rather 
an  excess  of  energy  of  (Itrcloittnciil  manifested  at  the  same  region  as  in  the  male  parent.  The 
sire  had  19  tail  feathers."     (SS  3) 

Table  IOS. 


A  1.  2/18/97;  hatched,  dead  1  day  (c 
A  2.  2/20/97;  developed;  broken. 
B  1.  3/14;  no  development. 
B  2.  3/16;  some  development. 

C.  4/6;  no  development. 

D.  4/29;  probalil.v  no  development. 
H  1.  7/12;  no  development. 
H  2.  7/14;  no  development. 

II.  8/2;  hatched;  dead  3i  days. 
I  2.  8/4;  pricked  shell;  failed. 


cT  C.  illyri 

ca  (Arl). 

9  St.risor 

ia(Dl);7, 

'l,'.lo;  escaped  10/2.5/97. 

;old). 

E  1.  5/11;  proliably  no  development. 
E  2.  5/13;  probably  no  development. 
Fl.  C/U;  no  development. 
F2.  6/S;  no  development. 
G  1.  6, '20;  no  development. 
G2.  0/2S;  no  development. 

J  1.  8/29;  no  development. 

J  2.  8/31;  no  development. 
K.      10/23;  probably  no  development. 

risoria  (GF  1)  given  about  Nov.  1S97.  Six  eggs  were  produced  12/10/97  to  1/18/98;  all  proving 
infertile.  This  was  apparently  a  "weak"  bird,  since  the  records  (C  7/20)  show  she  was  killed  on 
1/27/98.— Editor. 


Ou  1/21/98  another   9   risoi 
1/28/98"! one   developed,   failed;   other 
1/30/98/     development. 
2/19;  pricked  shell,  failed. 
2/21 ;  no  development. 
3/16;  no  development. 
3/18;  no  development. 
4/14;  developed  8  to  10  days. 
4/16;  no  development. 
5/12;  hatched;  dead  at  11  days. 
5/14;  no  development. 


cfF.      6/11;  hatched. 


a  (D  2)  given 

,  with  following  : 

result: 

probably    no 

G  1.  7/18;  1 
G2.  7/20;  1 

no  development. 
;io  development. 

HI.  s/12;, 
H2.  8    It;  1 

no  development. 
ii,,,l,.vel..pment. 

I  1      N     '1     1 

1..  .lrM>l(,|,nient. 

12.  8  -■(■.;  1 

1..  .1.  \r].,i,ment. 

,1  1.  9/M;i 
J  2.  9/10;  1 

no  developn.ent. 
no  development. 

K  1.   10/5; 1 
K2.  10/7;  1 

no  development, 
no  development. 

(C  7/28) 


9  St.  alba  (W  2] 

all  tested 
9  risoria  X  alba 


&  C.  illyrica  (\rl)  [befoi 


between  this  date  and  December  4,  1899,  6  eggs  were  produced  and 
tuted  early  in  1809,  and  produced  4  infertile  eggs  with  this  male. 
Table  109. 


CD  : 


ilba  (W  2) 


ind 


-alba  hyb.) 


9  C.  gyran,s;  black 
A  1.  7/28/99;  hatched. 
A  2.  7/30/99;  hatched. 
B  1.  9/13;  not  tested. 
B  2.  9/15;  not  tested. 
C  1.  10/8;  hatched,  died  8  to  10  da 
C  2.  10/10;  pricked  shell,  failed. 
D  1.  11/22;  hatched;  soon  died. 
D  2.   11/24;  hatched;  soon  died. 

E  1.   1/17;  no  record. 
E  2.   1/19;  no  record. 


F  1.  2/28;  hatched;  soon  died. 
F  2.  3/2;  hatched;  soon  died. 
G  1.  .3/31;  did  not  hatch. 
G  2.  4/2;  hatched. 
H  1.  G/'7;  not  tested. 
H  2.  0/9;  not  tested. 
I  1.  7/9;  probably  not  tested. 
I  2.  7/11;  probably  not  tested. 
.T  1.  8/19;  hatched. 
.1  2.  s/21;  probably  hatched. 


Tumbler  x  ring. — The  very  distantly  related  tumbler  pigeon  {C.  gyrans)  and  the  blond 
ring-dove  yield  only  male  offspring  (table  112).  With  a  female  risoria  x  alba  hybrid  the 
result  was  the  same,  as  will  be  seen  in  table  114.  It  will  be  noted  that  the  amount  of  absolute 
infertility  in  both  cases  is  very  great.  The  distribution  of  this  infertility  is  of  interest  in 
reflecting  the  influence  of  "overwork"  and  lateness  of  season.  The  greater  de\eloi)mental 
power  of  the  first  eggs  of  clutches  (except  the  very  first  of  the  season),  as  compared  with  the 
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second,  is  also  well  shown  when  the  eggs  of  the  pure  species  are  used.  This  latter  situation 
is  not  true  of  eggs  produced  by  the  hybrid  risoria  X  alba.  In  the  mating  of  the  tumbler  with  a 
pure  ring  the  first  egg  shows  greater  developmental  power  in  6  cases,  less  in  2  cases;  and 
both  of  these  two  exceptions  pertain  to  the  first  clutch  of  the  year.  On  the  other  hand, 
when  the  same  tumbler  was  mated  to  a  risoria  X  alba  hybrid  the  second  egg  of  the  clutch 
showed  greater  developmental  power  in  5  cases  and  less  developmental  power  in  3  cases. 

The  difficulty  of  getting  hybrids  from  wide  crosses  and  the  added  difficulty  which 
arises  when  either  of  the  members  of  the  cross  is  itself  a  hybrid  is  illustrated  in  the  record 
(table  113)  of  a  laticauda  X  risoria  male  to  a  female  tumbler.  Only  3  eggs  of  24  tested 
showed  any  development.  These  eggs  were  from  adjacent  clutches  of  early  June  and  middle 
July  and  all  were  hatched.    The  second  egg  of  the  latter  clutch  was  the  egg  that  failed. 

Homer  X  ring. — A  mating  between  a  male  blond  ring  and  a  female  homer  yielded  40 
eggs  (from  October  1898  to  March  1900,  data  not  tabulated),  35  of  which  were  tested; 
1  hatched,  1  developed  to  hatching  and  failed;  1  produced  a  13-day  embryo,  while  a  fourth 
egg  developed  a  small  embryo.  The  male  was  later  found  to  be  fully  fertile  with  ring-doves, 
but  infertile  with  a  female  Chinese  turtle-dove  {Sp.  chinensis).    (X  10,  X  4) 


Table  110. 

Pair  1. 

(f  C.  admista  (Z) ;  1.S9J  or  1«05  (?);  weight  368  grams. 

9  St.  risoria  (D  2) ;  7/L'/i)5;  weight  163  grams. 

A  1.  5/3/96;  no  development.                                                             <fh  1.   12/20;  hatched;  ■  dead  6/28/02. 
A  2.  5/5/96;  no  development.                                                                 L  2.   12/22;  no  record. 

cf  B  1.  5/23;  hatrhid;  iU-.u\  mI  (i  il.'iys.                                                     Ml.   1/23/97;  no  development. 

H  2.  5/25;  much  <lr\'.l(,pMiciil  (killed  by  trip  ?).                          <j'M2.  1/25/97;  (2)  hatched; '  dead  6/28/02. 

C  1.  6/19;  failed  to  hatch.                                                                       N  1.  2/26;  developed  7  day  end^ryo. 
C  2.  6/21;  failed  to  hatch.                                                                       N  2.  2/28;  fully  developed;  killed. 

D  1.  7/1;  did  not  hatch.                                                                   cfO  1.  3/19;  hatched;  uniform  gray. 
D  2.  7/3;  did  not  hatch.                                                                       0  2.  3/21;  (3)  no  development. 

E  1.  7/20;  no  development.                                                                 P  1.  4/17;  nearly  full  development. 
E  2.  7/22;  no  development.                                                                 P  2.  4/19;  nearly  full  development. 

F  1.  8/2;  about  7  day  embryo.                                                           Q  1.  5/16;  no  development. 
F  2.  8/4;  some  development.                                                              Q  2.  5/18;  no  development. 

G  1.  8/24;  no  development.                                                                 R  1.  5/30;  no  development. 

G  2.  8/26;  no  development.                                                                     U  2.  6/1;  developed  but  did  not  hatch. 

H.      9/11;  no  development.                                                                      S  1.  6/20;  dcveloiied  bul  did  not  hatch. 

11.   10/11;  no  development.                                                                    '    "'            ' 

I  2.   10/13;  no  development.                                                               o'T  1.  712:  (-t)  hatched;  alive  6/29/02. 

.1  1.   10/31;  son.e  development.                                                              'i'  -•    '    i' :  1,:,„1,.  ,1 ;  d.-ad  at  5  daj-s. 

d^J2.  1 1 /2 ;  hatched; 'dead  at  28  da.vs.                                                 Ul.   ^   SJ:  Irx ,  lopment. 

Kl.   11/30;  3  to  5  day  embryo.                                                              ''  -■  "^   -■'■■^"^'  -h.ll.  broken. 
K  2.  12/2;  no  development. 

(F29,  A  14) 

'  "This  bird  has  only  11  tail  feathers." 

-  "White  spots  on  side  of  head;  three  white  nuills  in  right  wing  and  one  in  left  wing." 

'  "  Has  a  white  face;  unlike  eyes." 

Pair  2. 

cf  Common  iiigcoii;    color  pure  white  and  with  a  small  crest. 

9"  St.  risoria  (1)2);  7;'2/95. 

Ol.  10/26/971          ,^,^,,   ,,„,.,„..„,,.   „    ,.,„„„,                 m-   12/21;  some  development. 
O  2.  10/28/97/°"''  dexeloi,cd,  broken,  othc,  no  .ecord.                ,j  .,    j^/^3.  ^^^^^  development. 

A  1.  11/10/97;  no  development.                                                         (_•  1.  1/12/98;  developed,  failed. 
A  2.  11/12/97;  hatched,  dead  6  days  (feeding  ?).                           ('2.  1/14/98;  hatched. 

(C  7/30) 

The  reciprocal  of  this  cross,  namely,  a  male  homer  and  a  female  ring-dove,  was 
more  successful.  The  result  of  a  mating  made  18  months  before  the  beginning  of 
the  cross  just  described  is  detailed  in  tabic  115.     From  this  mating  10  of  the  13 
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eggs  tested  were  hatched.  But  the  homer  here  used  as  sire  was  a  (Horn.  1)  bird 
whose  remarkably  high  fertihty  has  already  been  described  in  Chapter  IX.  It  will 
here  be  noted,  however,  that  the  life-term  of  the  offspring  is  cjuite  short  and  that 
the  young  die  suddenly  without  previous  signs  of  illness. 

From  34  tested  eggs  of  a  female  common  pigeon  of  unknown  origin  but  con- 
sidered a  homer,  mated  to  a  male  alba-risoria  hybrid,  6  young  were  hatched,  as  shown 
in  table  116.  It  is  notable  that  the  2  young  from  this  cross  whose  sex  was  recorded 
were  classed  as  females  (there  is  no  record  of  autopsy  of  either  of  these  birds;  see 
below).  This  case  would  seem  to  constitute  a  violation  of  the  rule  that  males 
only  arise  from  family  crosses  unless  the  jiossible  hybridization  of  the  female  parent 
be  considered  of  importance.  During  1897,  when  this  sire  was  immature,  20  of 
the  above-mentioned  34  eggs  were  laid,  and  only  2  of  these  showed  even  the 
beginnings  of  development  (7  to  10  day  embryos). 

Later  91  eggs  of  this  same  stray  common  pigeon  {Horn..  If)  were  laid  \\hile mated 
to  another  male  Fj  hybrid  (alba-risoria  x  risoria-alba,  E  2).  The  result  is  fully 
given  in  table  117.  Only  1 1  birds  were  hatched  from  this  large  number  of  eggs.  The 
seasonal  distribution  of  color  in  these  offspring  is  of  some  interest.  3  birds  from  tlie 
early  and  best  part  of  the  season  were  quite  dark  ("much  brown");  3  birds  from 
late  in  the  sea.son  were  of  light  color,  1  being  "light"  and  2  "very  light."  There 
was  1  bird  recorded  as  a  female  among  these  young. 

From  these  two  matings  of  hybrid  ring-dove  males  with  a  stray  female  homer  (?), 
it  has  been  noted  that  both  male  and  female  young  were  apparently  obtained;  the 
female  parent  was,  however,  a  "stray  bird,"  and  although  a  homer  in  appearance, 
may  have  been  a  hybrid  from  a  cross  with  at  least  another  domestic  variety.  The 
question  of  greater  importance  is,  as  briefly  indicated  at  the  beginning  of  this 
chapter,  were  these  offspring  birds  really  females?  Neither  of  them  seems  to  have 
laid  eggs.  Two  of  the  three  copulated  as  females  and  accepted  males  as  mates,  but 
during  more  than  12  months  of  such  mating  were  positively  kno^-n  to  have 
produced  no  eggs.  The  editor  is  convinced  that  the  author  classified  at  least 
2  of  these  3  birds  on  the  basis  of  their  sex-behavior  (they  were  obtained  at  the 
beginning  of  his  hybridization  studies),  and  that,  in  the  light  of  later  work,  it 
is  very  questionable  whether  these  birds  bore  ovaries.  The  term  of  life  of  the 
offsjiring  of  these  two  matings  is  not  long,  and  2  (or  3)  of  the  17  young  were 
notably  deformed. 

In  the  final  mating  of  this  series  the  male  is  a  bigeneric  hybrid  (T.  oncntalis  x 
St.  risoria)  and  the  female  is  a  homer.  The  very  restricted  fertility  of  the  pair  is 
made  clear  by  reference  to  table  118.  It  is  when  fertility  is  very  low,  as  in  this  case, 
that  the  differences  between  the  developmental  capacities  of  various  germs  are  best 
shown,  and  h(>re,  too,  that  "seasonal"  differences  are  the  more  readily  detected. 
The  following  statement  is  found  concerning  the  results  of  this  mating: 

Male  OS  1  and  the  female  homer  again  have  developing  eggs  (March  19,  1909).  They 
previously  hatched  1  yoinig  at  the  lief^inninp;  of  the  season  (see  record).  Here  i.s  another 
proof  of  greater  strength  at  tlio  start,  at  tho  first  of  tlic  season. 

On  July  13  (1909),  CW  1  and  the  homer  again  liave  2  eggs  fertilized,  but  fail  to  carry 
out  development.  These  two  eggs,  laid  July  1  and  3,  furnish  a  good  case  of  ^veakness  of 
development  in  the  c(/g.  One  developed  for  5  to  6  days.  The  other  developed  up  to  making 
the  first  puncture  of  the  shell  on  July  IS.    The  puncture  was  open  for  a  space  of  about  3  to 
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4  mm.,  but  the  bird  was  dead;  it  had  evidently  failed  to  take  the  next  step  onward.  I 
opened  the  shell  and  found  a  good-sized  bird,  with  yolk  all  absorbed  except  for  a  remnant 
that  still  projected.  The  down  was  pale  and  rather  spare;  the  beak  was  pale,  with  a  strong 
black  bar. 

I  have  had  cases  from  these  same  birds  and  from  otiiers  in  which  the  young  failed  to 
make  a  puncture,  but  had  developed  to  the  point  when  the  puncture  should  have  and 
would  have  been  made  had  the  bird  been  strong  enough  to  go  on.  Development,  then,  in 
these  hybrid  fertilizations  presents  numerous  evidences  of  developmental  strength  in  all 
degrees.    (R  16) 

Fertilization  is  of  every  degree,  and  results  therefore  in  simple  penetration  of  sperm 
which  fails  to  make  more  than  an  early  beginning  of  development  or  nothing  at  all,  or  it 
may  give  stages  of  cleavage,  etc.,  up  to  blood-formation,  and  from  this  point  it  may  go  on 
and  stop  after  forming  an  embryo  at  any  point  up  to  hatching;  and  when  hatched,  the  fate 
is  not  yet  settled;  the  bird  may  be  deformed  and  still  live,  it  may  be  too  weak  to  develop 
further,  or  go  on  and  die  at  3,  4,  5,  (),  or  more  days.  All  along  the  line  we  see  that  develop- 
ment requires  energy,  and  stops  or  goes  wrong  for  failure  in  this. 

The  male  jungle-fowls  develop  more  rapidly  and  longer  than  do  female  jungle-fowls. 

Young  birds  often  make  failures.  Doves  reach  the  highest  point  at  3  to  4  years.  They 
sometimes  sit  without  laying  when  young,  and  also  when  old.    (WW  1) 

Tablk  111. 

d^CMaticaucIa;    from  dciilor  IfSlKl;  white;  1'.)  featlicrs  in  tail;  stolen  7/12/9S. 
9  St.  risoria  (U) ;  4/21/95;  12  feathers  in  tail;  stolen  7/12/98. 

A  1.  S/25/96;  no  ilevelopnicnt.  B  1.  5/9;  no  development. 

A  2.  8/27/96;  pricked  shell,  failed.  B  2.  5/11;  no  development. 

B  1.  9/18;  developed;  broken.  C  1.  5/31 ;  developed;  killed. 

B  2.  9/20;  developed;  broken.  C  2.  6/2;  pricked  shell,  failed,  nin.li  yolk. 

C  1.  10/G;  no  development.  D  1.  6/22;  developed,  lost  (trip). 

C  2.  H)/S;  no  development.  D  2.  6/24;  developed,  lost  (trip). 

D  1.  11/15;  no  development.  E  1.  7/12;  no  development. 

D  2.  11/17;  no  development.  E  2.  7/14;  no  development. 

E  1.  11/30;  no  development.  F  1.  7/31;  no  development. 

E  2.  12/2;    no  development.  F  2.  8/2;  no  development. 

F.  12/21;  thin  shell.  G  1.  8/13;  no  devcIoi)nicnf . 

G  1.  12/31;  probaV)ly  no  development.  *-'  2-  8/15=  ■'"  devclopr...iil. 

G  2.  1/2;  probably  no  development.  H  1.  8/23;  no  divclnpnn  nl. 

H  2.  8/25;  no  development. 

H  1.  2/14/97;  probably  no  development.  I  1-  10/7;  developed  near  to  hatching. 

H  2.  2/16/97;  probably  no  development.  I  2.  10/9;  developed  near  to  hatching. 

I  1.  3/12;  probably  no  development.  J  1-  H/l;  did  nut  hulch. 

I  2.  3/14;  probably  no  development.  J  2.  11/3;  did  in)t  lialch. 

J  1.  3/22;  no  record.  d'K  1.  11/15;  ha((l.«l;  while  flecks.^ 

.1  2.  3/24;  no  record.  K2.  11/17;  no  embryo. 

K  1.  4/5;  no  development.  I-  1-  12/15;  developed  only  a  blood  circle. 

K  2.  4/7;  no  development.  L  2.  12/17;  no  development. 

.\  1.  4/17;  no  development.  ~   " 

A  2.  4/19;  hatched;  dead  '  at  3  week.s  Ijrcnvn;  14  feather,  M  1.  :/l(i/9S;  no  development. 

in  tail.  M  2.  1  /1S/9S;  no  development.  (SS  3) 

'  "I  can  not  account  for  the  death  of  this  bird;  it  was  a  very  large  specimen  and  very  thrifty  till  the  day  before  it  died, 
when^it  refused  to  eat;  towards  night  it  breathed  slowly  and  with  some  difficulty.    The  tail  of  this  hybrid  had  14  feathers." 

-  "  K  1  is  marked  with  white,  this  being  speckled  in  on  the  crown  and  occiput,  beginning  on  a  line  running  over  the 
head  from  eye  to  eye.  On  each  side  the  broken  white  flecks  run  just  over  and  behind  the  eyes — a  sort  of  streak  of  flecks. 
The  rump  also  is  marked  with  white  in  an  odd  way;  the  patch  of  white  is  here  median,  but  at  the  base  of  the  tail  it  is  extended 
clear  across  the  body.  There  arc  13  tail  feathers;  the  three  middle  feathers  are  brownish  gray;  the  extra  feather  i.s  thus  a 
middle  one."  This  bird  was  killed  by  the  editor,  before  realizing  that  it  bore  a  tag,  on  April  5, 1914.  It  was  then  more  than 
16  years  of  age.  "  In  1007-8  this  bird  acquired  3  white  tail  fealhers." 
10 
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cf  C.  gyrans  (T  3) ;  black  Japanese  tumbler  (13  tail  feathers). 


9  St. 

risoria  (LI);  dead  12/20/99. 

Al. 
rf'A2. 

7/23/97;  no  development. 
7/25/97;  hatched. 

C  1.  9/26;  lost. 
C2.  9/28;  lost. 

cfEl.  10/21;  hatched. 
E2.  10/23;  no  development 

cfBl. 
B2. 

8/25;  hatched. 

8/27;  alive  at  time  to  hatch. 

D  1.  10/10;  no  development. 
D2.  10/12;  no  development. 

V  1.  12/13;  hatched. 
0^2.   12/15;  hatched. 

Gl. 
G2. 

1/20/98;  pricked  shell;  failed 
1/22/98;  hatched. 

K  1.  6/4;  no  development. 

O  1.  9/S;  no  development. 
O  2.  9/10;  no  development. 

o^Hl.  2/19;  hatched. 

H2.  2/21;  alive,  immat.  opened. 


I  1.  4/1;  hatched. 

I  2.  4/3;  no  development. 


>one  hatched,  other  failed. 


O'L  1.  0/23;  hatched. 

L  2.  6/25;  some  developmei 
M  1.  7/24;  no  development. 
M  2.  7/26;  no  development. 
N  1.  8/18;  no  development. 
N  2.  8/20;  no  development. 


P  1.  10/1;  no  development. 

I' 2.  10/3;  no  development. 

Q  1.  11/1;  no  development. 

Q  2.  11/3;  no  development. 

R  1.  12/?;  slight  development. 

R  2.  12/?;  no  development. 


S  1.  1/16/99;  no  development. 
S  2.  1/18  99;  no  development. 
T  1.  2/24;  no  development. 
T  2.  2/20;  no  development. 
U  1.  3/26;  no  development. 
U  2.  3/28;  no  development. 
VI.  4/14;nodevc-lc,i)rM,'nt. 
V  2.  4/16;  nodevcliiprnriit 


A  1.  6/4/98;  no  development. 
A  2.  6/6/98;  no  development. 
B  1.  7/?;  no  development. 
B  2.  7/?;  no  development. 
C  1.  7/28;  no  development. 
C  2.  7/30;  no  development. 
D  1.  8/23;  no  development. 
D  2.  8/25;  no  development. 


Wl. 
W2. 

5/3;  nodevcloiiment. 
5/5;nodevel..pTiienl. 

XI. 

X2. 

6/3;  no  development. 
6/5;  no  development. 

Yl. 
Y2. 

6/30;  no  development. 
7/2;  no  development. 

Z  1. 
Z  2. 

7/22;nodev,.l„pM,e„t. 
7/24;  no  development. 

Table  113. 

&  1 

aticauda  X  ri.soria  hyb. 

9  C.  gyrans  (T  1) ;  brown  t 

El. 
E2. 

9/12/98;  no  developnK 
9/14/98;  no  dcvelopm. 

Fl. 
F2. 

10/6;nodevelopin.M,l. 
10  S;  nn,lrvrl,,|„„..nt. 

G  1. 

11       1.    „.,,lrx,.l,,, Ml. 

.\.\  1.  8/12;  no  development. 
.\.V  2.  8/14;  no  development. 
HB  1.  10/5;  no  development. 
BU2.  10/7;  no  development. 
CO  1.  10/23;  no  development. 
CC  2.  10/25;  no  development. 
1)1)  1.  11/21;  no  record. 
1)1)2.   11/23;  no  record.  O 


6/7;  hatched  (killed,  8  weeks). 
6/9;  hatched  (dead,  2  weeks). 
7/19:  hatched  (no  record). 
7   L'l;  Ml^  development. 


H  1.  5/30/99;  no  developim 
H  2.  6/1/99;  no  developmer 


(T3);  black  .Ja 


9  risoria  X  alba  hyb. 

(XW  2 

1)  ll;  .l.ark  r.,lor. 

A  1.  3/22/00 \onc  failed;  one  hatched; 
A  2.  3/24/00/         gray  with  black. 

very 

small 

;  color 

1  1.    1/1/ 01;  no  develupi.ient. 
12.   1/3/01;  no  development. 

H  1.  4  24;  no  development. 
H  2.  4/20;  no  development. 

Jl.  1/17;  no  development. 
J  2.  1/19;  no  development. 

C  1.  5/26;  no  development. 
cfC  2.  5/28;  hatched;  blackish. 

Kl.  2/14\ 

K2.  2/16/""    """^""i."""f  ■■^"""■">^c 

cfD  1.  7/5;  hatched;  brownish-black. 
D  2.  7/7;  no  development. 

Ll.  4/8;  probably  no  develc.pmcnt. 
0^1,2.  4/10;  hatched. 

E  1.  8/10;  no  development. 
E2.  8/12;  hatched. 

M^:  a- hatched;  dark  gray. 

cTFl.  9/7;  hatched. 
d'F2.  9/9;  hatched. 

Nl.  7/7;  no  development. 
d'N  2.  7/9;  hatched;  (has  l.t  rectrkcs,  hlack> 

Gl.  10/28;  no  development. 
cTG  2.  10/.30;  hatched;  dove  gray. 

cTO  1.  8/10;  hatched. 
O  2.  8/12;  (1)  hatched;  blackish. 

H  1.   12/14;  no  development. 
H2.  12/16;  no  development. 

1'  1  and  P  2;  laid  (1901)  but  no  record. 
Q  1  and  Q  2;  laid  (1901)  but  no  record. 
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Taule  111  (continued). 
P  1.  2/28/02;  no  development.  V  1.  2/0/03;  broken. 

P  2.  2/30/02;  no  development.  V  2.  2/8/03;  broken. 

Q  1.  4/2;  no  development.  W  1.  2/27;  sonic  development. 

Q  2.  4/4;  no  development.  W  2.  3/1;  some  development. 


d'sp  2    r/jK^o"''  hatched;  ouc  failed. 


X  1.  4/7;  probably  no  developi 
X  2.  4/<);  probably  nu  developi 
S  1.  6/26;  probably  no  development.  Y  1.  .')/2!)l„       ,       ,        ,     ,, 

S  2.  0/28;  probably  no  development.  Y  2.  5/31  /  '"'  ^''•■v'^'l"!"'^' ■  "'■'"^■' 

(fT  1.  7/20;  hatched;  gray,  to  brownish  gray.  Z  1.  7/.5;  no  record. 

T  2.  7/22;  some  development.  Z  2.  7/7;  no  record. 

cfU  1.  12/20;  hatched;  brownish  black. 
U  2.  12/28;  probably  no  development. 

Table  115. 
cf  (;.  tabcllaria  (Honi.  lU  from  fancier  Feb.  1N',)7  (2  4-  years  old);  killed  lOt 
9  St.  risoria  {M  2);  (J  '2(1,  (111. 
.\  1.  3/11/97;  hatched. 

A  2.  3/1.3/97;  hatched;  dead  at  0  days;  lic;illliy  till  .hiy  Infi.n-  dralli. 
B  1.  4/10;  di.l  iH,t  ludrli. 
B2.  4/li;;  .li.l  11..I  hnlrli. 

C  1.  4/30;  li:il<hi-.l;  <li:i.l  at   1  1  (la\>;  hrallliv  till  day  ..f  <lr,,lli. 
C  2.  5/2;  hatched;  dead  at  13  day.s;  licaltliy  till  day  of  death. 


9  St.  risoria  (F)  given  (Horn.  1)  on  6/2/97 
cf  A  1.  6/5;  hatched;  probably  died  early, 
cf  A  2.  0/7;  hatched;  dead  (on  journey)  at  13  da.vs. 
B  1.  7/15;  hatched;  probably  died  early. 

B  2.  7/17;  relieved  alive  1  day  after  time  to  hatcli;  immatuic.  died. 
C  1.  8/13;  hatched;  killed  (accident). 
C  2.  8/15;  did  not  hatch. 

D.      9/5;  hatched;  dead  at  l(i  ilavs;  uniform  pale  mnv.  with  a  tim;c  of  i.sabelliiie  above,  on  cdue  uf  .scapulars,  coverts,  etc. 

(BH5) 

Table  116. 
cf  alba X  risoria  hyb.  (WD  1  H  2) ;  11/5/90  (li«lit  brown). 
9  C.  tabellaria  (?)  (4);  stray  bird;  considered  a  homer,  but  origin  unkiiown. 

J (1) hatched  '  1/27/98 yray stands  awkwardly  erect;  12  tail  feathers. 

K (2) hatched  2/28/98 liulit  gray (some  brown) ;  1 1  rectriccs dead  6/28/02. 

?  9  M  1 (3) hatched  4/27/98 stronu  tinge  isabdtine  (brown) dead  6/.S0/02. 

■.'9N  1 (4) hatched  5/31/98 ivliile (creamy  on  neck  and  breast.) 

O  1 (5) hatched  6/29/98 alive  July '99;  mated. 

0  2 developed  to  hatching;  failed. 

PI (0) hatched  7/27/98 alive  .July '99;  mated. 

P2;  no  development. 
Q  1,  etc.;  no  development. 

Q  2,  etc.;  no  development.  (A  14,  X  2) 

1  The  long  list  of  earlier  eggs,  almost  all  iMiinpli'trly  infertile,  is  ouiittcil.     'I'licsc  eggs  (of  1897)  were  laid  when  the  sire 

was  perhaps  not  fully  mature.    M  I,  listed  liere  as  female,  was  probably  siieli  in  behavior  onl.v;  see  table  52,  pair  12. — Editor. 

Table  117. 
cf  alba-ri.soria  X  risoria-alba  (R  2) ;  hatched  10/0/97;  alive  10/23/04  (see  pi.  25). 
$C.  tabiliaria  ('.')  (  ti;  saiiir  as  table  110;  stray  bird  (origin  unknown). 
HI Iialilinli  'I   L"-'   '.)'.i:  no  cither  record. 


0  1 liatched  (190U),  but  died  early  (exposure  ?) 

R (3) hatched  7/27/00;  no  other  record. 

9  S2 hatched  10/2/00 Dcrj/Wif;  short  legs;  dead  0/7/01  (no  statement  on  gonads.— Eu. ) 

cfUl hatrl,..,l  II  'JS'OO dead  12/10/00. 


EE (1) hair  I,,  ,1  s  ,;ii  111 very  light  (almost  like  ring-dove). 

II hatchid  :i  l;  02 dead  (exposure  ?)  at  10  days, 


itched  10/20/02 light leg  broken,  killed;  sex 


LL (4) hatched  3/4/03 much  brown  in  first  feathers. 

00  1 (5) hatched  5/31/03 much  brown dead  12/3/04. 

OO  2 (6) hatched  6/l/03 much  brown  in  first  feathers. 

'  The  clutches  and  eggs  not  recorded  here  were  completely  infertile 
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Table  US. 
cf  orientalisX  risoria  hyb.  (1);  5/8/04;  stolen  7/19/12;  S  +  yr.  (see  pi.  13)^ 
9  C.  tabellaria  (prob.  3  +  yrs.  old) ;      color  very  pale,  with  two  pale  bars. 

Al.  5/2/07 hatched  1 color  of  homer alive  9/20/09 2|  +  yr 

A  2.  5/4/07;  no  development. 


B.      2/7/OS;  no  development. 

"Birds  laid  many  eggs  here;  i 

lo  development, 

or  just  a  suspicion  c 

if  a  begin 

ning  of  development." 

Bl.  12/14;  no  development. 
B  2.  12/16;  no  development. 

C  1.  1/15/09;  no  development.  D  1.  3,'l;  no  development.  K  1.   :;    l."i:  untwr  development. 

C  2.  1/17/09;  no  development.  D  2.  3/3;  no  development.  10-.   '■'   17;  ><inM' r|r\-flopmcnt. 

F  1.  May;  no  record.  G  1.  0/15;  developed  a  I.I.hhI  iik  1c>. 

F  2.  May;  no  record.  G  2.  6/17;  developed  a  bluod  circle. 

IT  9*  yyof0^6  developed  for  5  or  6  daj^s;  other  punctured  a  hole  in  shell  and  died. 

cT  I  1.  8/1 hatched' dead  4/17/12 

I  2.  8/3;  "a  trace  of  development  but  not  enough  to  give  an  embryo." 


?  J  1.  4/20/10;  died  10/26/10.    "I  could  find  neither  male  nor  female  organs." 

J  2.  4/22/10;  no  development. 

K  1.  6/4;  no  development.  L  1.  6/23;  no  development.  M  1.  8/29;  no  development. 

IC  2.  6/0;  broken.  L  2.  6/25 ;  no  development.  M  2.  8/31;  no  development.  (F  1) 

'  "This  is  not  a  really  strong  bird;  he  never  spreads  his  tail  in  flight  and  shows,  till  now  (9/20/09),  no  desire  to  mate." 
-  "The  male  parent  is  now  5  years  old  and  is  apparently  at  his  best;  the  female  is  also  (probaVily)  about  5  years  old." 

BLOND   AND   WHITE   RINGS   CROSSED   WITH    THE    EUROPEAN    TURTLE-DOVE    AND    ITS 
COMPLEX  HYBRIDS. 

The  formation  of  a  series  of  complex  hybrids  was  begun  by  crossing  a  single 
European  turtle-dove  {Turtur  turtur)  female  {B  1)  Avith  an  Fa  alba-risoria  hybrid. 
The  resulting  offspring  are  thus  trispecific  and  bigoiKM-ic  hybrids.  Tliese  hybrids 
were  back-crossed  to  each  of  the  three  parent  species,  and  the  resulting  liyl)rids 
were  variously  back-crossed  and  inbred;  one  was  out-crossed  with  a  fourth  species, 
St.  humilis.  That  this  extent  of  breeding  was  possible  is  evidence  that  these  crosses 
of  species  and  genera'^  were  more  fertile  than  the  two  groups  of  crosses  (involving 
subfamily  and  family  crosses)  hitherto  considered  in  this  chapter.  The  high  degree 
of  complexity  of  the  hybrids  and  the  inbreeding  involved  are,  at  the  same  time, 
however,  a  guarantee  of  a  restricted  fertility  and  of  a  progeny  not  strong.  The 
records  bring  out  both  of  these  points.  There  is  much  infertility  in  all  of  the  mat- 
ings  and  in  only  a  single  case  is  an  offspring  known  to  have  lived  as  long  as  the 
individuals  of  the  shortest-lived  of  the  i^arcnt  sj^ecies  normally  live. 

Much  of  this  crossing  was  done  as  a  means  of  determining  whether  and  to  what 
extent  "characters  are  divisible.  "  The  color  data  are  tabulated,  therefore,  in  many 
cases  as  fully  as  they  were  recorded.  A  discussion  of  the  data  on  the  divisibility 
of  characters  is  separately  given  in  Chapter  XVII,  and  only  the  data  on  fertility 
and  sex,  together  with  a  proper  identification  of  the  crosses,  require  treatment  here. 
These  three  latter  topics  will  be  considered  together. 

A  turtle-dove  female  was  cr< )sscd  wit  li  an  (ilha-risoria  x  ri.soria-alba  male,  and,  from 
this  pair  7  of  12  tested  eggs  hatched  (table  119).  Three  of  the  sons  {o'D  1,  o'G,  and 
•J, J  1)  and  one  daughter  {D  2)  were  mated  back  to  ring-doves;  two  sons  and  the 
daughter  with  blond  and  white  ring-doves.  It  will  be  noted  that  in  the  first  cross  color 
is  sex-limited  in  its  inheritance.  The  males  are  darker  than  the  females,  the  dam  is 
darker  than  the  sire.  This  same  association  of  sex  and  color  seems  also  to  obtain 
when  this  same  turtle-dove  was  mated  (table  120)  to  a  grandson  (through  St.  risoria). 

*  The  proper  basis  for  a  comparison  of  the  generic  and  subfamily  crosses  w.as  noted  at  the  beginning  of  this  chapter. — 
Editor. 
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Further  breeding  of  the  three  sons  and  tlie  daughter  from  the  first  cross  was 
carried  out  as  follows: 

Male  D  1  was  mated  during  two  years  with  a  blond  ring  (table  121),  and  during 
another  two  years  with  a  white  ring  (table  122).  It  might  seem  from  a  comparison 
of  the  two  records  that,  although  there  is  much  infertility  throughout,  this  male  was 
more  fertile  with  one  of  the  parent  species  (alba)  than  with  the  other  (Hsoria). 
The  known  value  of  age  in  relation  to  fertility,  and  the  lack  of  this  data  for  the 
female  alba,  preclude  such  a  conclusion.  It  is,  however,  of  considerable  interest  to 
note  that  the  offspring  of  Dl  and  the  weaker"  of  these  two  species  (alba)  are  nearly 
all  females.  Only  1  male  was  found  among  the  9  young  whose  sex  was  ascertained. 
Two  of  the  young  from  the  mating  with  the  blond  ring  are  shown  in  pis.  37  and 
38;  one  from  the  mating  with  alba  in  pi.  38. 

The  second  male  {alba-risoria-turtur  hybrid  G)  was  nearly  fully  fertile  with 
risoria,  development  failing  only  in  the  first  and  last  2  eggs  of  the  first  season, 
and  falling  a  little  short  only  in  the  second  and  third  of  the  10  eggs  of  the  following 
season.  But  when  mated  to  his  daughter  5  of  their  6  eggs  failed  to  hatch.  When  a 
hybrid  carrying  still  a  different  species  was  offered  very  little  development  was 
possible,  and  this  was  found  in  the  first  pair  of  eggs  of  the  season  (table  123). 

Two  of  the  young  of  this  trispecific  x  risoria  cross  were  tested  for  fertility. 
These  were  both  males,  1  being  light  (B  2)  and  1  dark  (C  2)  in  color.  B  2  mated 
to  a  pure  blond  produced  (July)  2  eggs  unable  to  hatch,  followed  by  a  pair  (August) 
that  produced  2  young  that  lived  at  least  till  they  had  adult  plumage.  The  first  of 
these  was  a  male  with  the  color  of  a  blond  ring-dove;  the  second  was  similar,  but 
more  clearly  showed  the  reddish  color  of  turtur,  her  parental  grandmother.  The 
result  of  the  mating  of  C  ^  with  a  humilis-risoria  hybrid,  the  entrance  of  a  fourth 
species  into  this  cross,  is  given  in  table  124.  The  two  offspring  are  both  females 
and  have  the  composition:  tV  alba,  W  risoria,  tV  turtur,  jw  humilis. 

The  third  (Jl)  of  the  tested  brothers — -from  the  original  cross  with  T.  turtur — 
was  mated  with  the  same  blond  ring  previously  mated  and  found  fairly  fertile 
with  another  brother  (G).  Fertility  was  here  much  restricted,  as  may  be  seen  by 
reference  to  the  bottom  row  of  table  123. 

We  have  thus  presented  the  record  of  3  trispecific  hybrid  brothers  back-crossed 
to  a  risoria  female.  One  of  the  sisters  {D  2),  a  sister  from  the  same  clutch  as  D  1, 
was  back-crossed  to  an  alba  male,  and  the  data  are  presented  in  table  125.  Three 
different  males  were  tested  with  this  female  (D2) ,  and  the  several  records  make 
clear  the  low  degree  of  fertility  of  this  female  trispecific  hybrid.  With  hybrids 
related  to  her  the  infertility  was  absolute.  With  pure  risoria  she  was,  like  her  3 
brothers,  at  least  partially  fertile. 

Tabi.k  119. 
cf  alba-ris.  X  ris.-alba  hyb.  (D  2) ;  8/27/97;  brown  (lighter  color  than  mate). 
9  T.  turtur  (B  1);  4/29/99;  alive  July  1903;  (darker  than  mate). 
A.      3/22/00;  soft  shell.  9  F  1.  5/30;  very  light,  dead  9/19/04. 

F  2.  0/1;  no  development. 

B  1.  3/30;  thin  shell;  removed.  cTG.      7/1;  color  dark  as  D  1. 

B  2.  4/1;  thin  shell;  broken.  H  1.  8/1 ;  no  development. 

C  1.  4/9;  no  record.  H  2.  8/3;  died  autumn  1900. 

C  2.  4/11;  no  record.  j       4/23/OI;  thin  shell. 

o  ^  0   ^/oo'  f"^^.'''  ",'■■"'  °r  f '?  'Hl^^^^-  ^  J  1-  4/30;  dark  color,  killed  2/4/0.5. 

9  D  2.  4/22 ;  light ;  pale  centers  to  feathers.  J  2.  5/2 ;  no  development. 

'  P  9-  f/9«=  r^  "''V  •^rV^''/""-  K  1.  7/9;  no  development. 

E  2.  5/26 ;  from  perch,  broken.  K  2.  7/1 1 ;  no  development.  (DD  4.  C) 

'  See  Cliapter  XV. 
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Table  120. 
cf  trispecific  X  risoria hyb.  (A  1) ;  4/19/01;  9/4/04;  grandson;  (lighter  than  mate). 
9  T.  turtur  (B  1)  (same  as  preceding);  grand-dam;  (darker  than  mate). 


lore  like  turtur; '  dead  6/29/04 14i  mo. 

ke  a  blond  ring;  dead  12/20/OS S  mo. 


4/13/0.3 Bl dark 

4/15/03 B2 light 

5/12 B3 dark  color alive    1904 12 

5/14 B4 dark  color escaped  0/1/05 25 

6/121  .  •       i,  D-      7/7;  broken. 

°',;  j   some  dcveloiiment  in  one,  none  in  other. 


7/21. 

7/23. 


.b; 


dark;  no  other  record. 

light,  trace  of  red 

'  "These  young  are  io  turtur,  A  alba,  h  risorin." 

Table  121. 
a-ris.  X  ris.-alba  X  turtur  hyb.  (D  1);  4/20/00;  darker  hybrid. 


9  El. 

d'E2. 
Fl. 
F2. 


9  St.  risoria  (7);  1900. 
4/19/01;  complexion  pale,  as  in  risoria  (see  pi.  37);  dead  9/4/04. 
4/21/01;  (weak,  relieved);  dead  5/7/01. 

5/22;  no  development  C  1.  6/2;  no  development. 

C  2.  6/4;  no  development. 

8/3;  complexion  strongly  like  turtur;  blind  eye;  killed  (pi.  38). 

8/5;  complexion  lighter,  more  like  risoria;  dead  3/5/04. 

11/3;  some  development. 

11/5;  some  development. 

12/12;  n'soria-like;  no  trace  of  neck  spots  in  first  plumage;  dead  3/26/04. 

12/14;  developed  only  a  circle  of  blood. 


9  J  1.  4/5;  color  pale  risoria;  dead  11/24/02. 
J  2.  4/7;  no  development. 

nearly  hatched. 

.M  1.  7/lS;  pricked  shell. 
M  2.  7/20;  nearly  hatched. 

()  1.  9/30;  (lid  not  hatch. 
9()2.   10/2;  nsonu-like;  dead  1/0/03. 

(DD3,  C) 

H  1.  1/19/02;  some  development, 
cf  H2.  1/21/02;  rtsona-like  (see  pi.  38);  dead  4/26/04. 

I  1.  3/1;  developed  nearly  to  hatching. 

I  2.  3/3;  developed  a  few  days. 
K  1.  5/7;  some  development.  L 

K  2.  5/9;  no  development. 
N  1.  8/11;  trace  of  development. 
N  2.  8/13;  some  development. 

Table  122. 
cT  trispecific  (D  1);  4/20/00  (t.able  119);  darker  hybrid. 
9  St.  alba  (O) ;  1902. 

9  A  1.  4/8/03 complexion  dusky;  more  like  turtur;  dead  7/14/03 3  ) 

A  2.  4/10/03;  some  development. 

9  B  1.  5/12 pricked  shell,  late;  possibly  deserted. 

9  B  2.  5/14 D  2 color  like  risoria 

C  1.  7/10;  did  not  hatch. 

C  2.  7/12 D  3 color  lighter  than  risoria 


.dead  5/17/05 

.dead  (cold)  4/18/04. 


2  yr. 

.9  + mo. 


cfEl. 
9E2. 


8/12;  not  tested. 
8/14;  not  tested. 

10/3 D4. 

10/5 D5. 


.  color  dark ?  alive  1/3/05 

.color  light;  lighter  than  morm dead  3/1/04  . 


Fl, 

F2, 

9G1, 

9G2, 


1/13/04;  developed  only  a  light  circle  of  blood. 
1/15/04;  developed  only  a  light  circle  of  blood. 

4/3 DO Juvenal  medium  dark,  ad.  light dead  9/9/05 1  yr. 

4/5 D  7 Juvenal  medium  dark,  ad.  light dead  9/?/05 1  yr. 

5/12 D  8 color  light  as  risoria dead  12/26/06 1  yr.  7 

5/14;  no  record. 

6/11;  no  record.  J  1.  7/23;  no  development. 

6/13;  imperfect.  9  J  2.  7/25 D  9 lighter  than  risona  (s( 

38);  alive  1907 3 

L  1.   12/16;  Juvenal  like  risoria;  died  early  (care). 
L  2.   12/18,  . .  .  D  10.  . .  .Juvenal  like  risoria 

at  10  days  (care  ?). 
2/11/05;  no  development.  (DD 


8/28;  no  test. 


■e    pi. 
+  yr. 


.died 
3,  C) 
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cf  alba-ris, 
9  St.  risoria(6);(l 
A.      5/14/01 ;  no  development. 

d'B  1.  S/10;  hatched;  light;  dead  3/9/0.3. 

d'B  2.  8/12;  hatched;  light  (fertile) ;  dead  4/3/05 

cfC  1.  10/23;  hatched;  dark,  dead. 

cf  C  2.  10/25;  dark  (fertile) ;  dead  2/3/04. 

D  1.  12/14;  developed  only  Ijlood  ring. 

D  2.  12/16;  developed  only  blood  ring. 

9E  1.  l/S/02;dark,  killed. 

E2.  1/10/02;  blood  ring  only. 


Table  123. 
turtur  hyb.  (G)  ;  7/1/00;  (prob.  died  Mar.  1910). 


F  1.  2/14/02;  10  day  embryo. 
9  F  2.  2/16/02;  light  (fertile). 
9  G.      4/12;  light;  dead  9/4/04. 
d^H.        5/14;  dark;  dead  10/21/05. 
c?  I.      6/30;  dark;  dead  9/6/04  (pi.  39). 
9  J  1.  8/11;  dark;  dead  8/28/03. 
9  J  2.  8/13;  hatched. 

K.      10/ 1 ;  dark ;  dead  2/22/03. 


The  daughter  G  (4/12/02)  of  the  above  mated  with  her  father. 
A  1.  5/11/03;  nearly  hatched. 
A  2.  5/13/03;  developed  7  to  10  days. 

(Other  egg.s  laid,  substituted,  during  1903) 


one  hatched;  dead  at  1  mo. 


C  1.  6/1;  no  development. 
C  2.  0/3 ;  no  development. 


A  third  9 ,  orient-risoria  hyb.  (7)  (8/30/04),  was  given  to  this  d'  in  1905. 


A  1.  6/6/05;  developed  few  days. 
A  2.  6/8/05;  developed  few  days. 


B  1.  7/9;  no  development. 
B  2.  7/11;  no  development. 


C  1.  8/23;  probably  no  development. 
C  2.  8/25;  probably  no  development. 

(DD  3,  DD  16) 


&  alba-ris.  X  ris.-alba  X  turtur  hyb.  (J  1);  4/30/01;  killed  2/4/05. 


9  St.  risoria  (6);  (1900). 
A  1.  4/18/03;  hatched;  dark. 
9  A  2.  4/20/03;  hatched;  dark,  but  lighter  than  A  1. 
B  1.  5/24;  developed;  did  not  prick  shell. 
B  2.  5/26;  developed  a  little. 


C  1.  no  development. 

C  2.  no  development. 

D  1.  probably  no  development. 

D  2.  probablj'  no  development. 


cf  alba- 
9  hum.- 


4/26/02; 

4/28/02; 


i  developmi 
dcvelopmi 


'{^ 


5/23;  no  record. 


7/13\one  failed,  one  9 
7/15/     dark. 


VlO;  little  development. 
5/12;  little  development. 


Eggs  AA  1  and  AA  : 


T.^BLE    124. 
.  X  ris.-alba  X  tur.  X  X  risoria  (C  2) ;  10/25/01;  dark 
i.  X  risoria  (E  2);  7/23/01;  dark. 

D  1.  2/24/03;  no  development. 

D  2.  2/26/03;  no  development. 

E  1.  3/16;  no  development. 
9  E  2.  3/18;  hatched  blond. 

F.      4/18;  not  hatched. 

G  1.  5/5;  no  development. 

G  2.  5/7;  no  development. 


H 


whil 


ithi 


lale  of  composition 


Table  1: 


5/25;  some  development. 
5/27;  some  development. 

7/2;  no  record. 

7/19;  no  development. 

7/21;  no  development. 

8/6;  probably  no  development. 

S/S;  probably  no  development. 

(DD  16) 
milar  to  C  S. — Editor. 


A.    3/29;  thin  shell. 


B  1.  4/5;  lost. 
B2.  4/7;  thin  shell. 


cf  St.  alba  (O) :  hatched  1900. 
9  alba-ris.  X  ris.-alba  X  turtur  (D  2) ;  4/22/00. 
15;  no  development.  E  1.  5/13;  no  record. 


,  4/V, 
4/29; 


)  development. 
)  developr 


E2.  5/15;  no  record. 


F  1.  7/10;  no  development. 
F  2.  7/12;  no  development. 
G.      7/21 ;  no  record. 


A  1.  4/7/021  one  brok 
A  2.  4/9/02/     record. 


9  the  following  year  with 
other  no 


1.  7/31 

2.  8/2 


Pair  S. 
cf  risoria. 

ne  fully  developed  embi 
other  probably  no  de 
opment. 


C  1.  8/23;  no  record  (?  no  development) 
C  2.  8/25;  no  record  (?  no  development) 


The  above  fema 
table  120).— Editor. 


(D  S)  was  further  mated  to  a  bird  (B  4)  who 


half-brother, 


ephew,  etc.,  (see 
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half-l 


thor  ++. 


C  1.  7/22;  no  development. 
C  2.  7/24;  no  development. 


Table  125  [cnnUniinl.) 
Pair  S. 
cT  alba-ris.  x  ri.s.-alba  X  tur.  X  X  lis.  XXX  turtur  (13  4) ;  5/1.3/0.3;  (inbred) 
9  alba^ris.  X  ris.-alba  X  turtur  (D  2) ;  4/22/60;  half-sister  ++. 
4/12/04;  little  or  no  development. 
4/14/04;  little  or  no  development. 

D  1.  8/7;  no  record, 
D  2.  8/9;  no  record. 
Pair  4. 
J  T.  turtur  X  T.  orientalis  hyb.  (TO  5) ;  0/6/04;  .ilive  6/15/15;  11  +  yr. 
6/15/15;  1+yr. 

C  1.  5/29;  hatched;  dark;  alive  6/10/15. 
C  2.  5/31;  hatched;  dark;  alive  6/16/15. 
Escaped  6/1/05. 


5/23;  no  development. 
5/25;  no  development. 


E  1.  3/27/05;  no  development. 
E  2.  3/29/05;  no  development. 

F  1.  4/29;  no  record. 
F  2.  probably  not  laid. 


9  albax  risoria  (580);  4/29/14; 
5/11/15;  hatched;  dark;  alive  6/16/15. 
5/13/15;  hatched;  dark;  accident  6/16/15. 


SEX-RATIO  IN  CROSSES  OF  FAMILIES,  SUBFAMILIES,  AND  GENERA. 

A  summary  of  the  data  on  the  sex-ratio  in  tlie  three  groups  of  crosses  considered 
in  this  chapter  is  given  in  table  12G.  It  will  be  seen  that  first  crosses  which  involve 
members  of  different  Jamilies  or  of  different  suhjamilies  yield  only  ( ?)  males.  In  both 
of  these  groups,  particularly  where  one  parent  is  hybrid,  an  occasional  offspring 
without  sex-glands  is  produced.  When  individuals  belonging  merely  to  different 
genera — in  this  case  rather  closely  related  genera — are  crossed,  both  male  and 
female  young  are  produced. 

There  is  reason  to  believe  that  different  species  vary  in  their  tendency  to  produce 
male  and  female  ofTspring;  and  that  St.  alba,  for  example,  is  one  that  can  more 
readily  than  many  others  be  made  to  yield  a  predominance  of  female  offspring. 
But  this  form,  along  with  others,  has  been  shown  to  change  in  this  capacity  with 
respect  to  width  of  cross,  season,  overwork,  etc.  Regardless  of  what  the  differences 
among  the  various  species  in  initial  tendency  to  produce  a  given  sex  may  mean, 
the  data  of  this  volume  point  out  at  least  several  of  the  conditions  which  act  in 
such  a  way  as  most  materially  to  modify  the  actual  production  of  sex. 

Table  126. — Sex-ratio  in  family,  subfamily,  and  generic  crosses. 


Family. 

Subfamily. 

Genus.                                  | 

Species. 

cf 

9 

No 
gonad. 

Species. 

cf     9 

No 
gonad. 

Species. 

& 

9 

No 
gonad. 

cf  admista 

9'risoriu 
cf  iUyrica 

6 

1 

29 

0 
0 
0 
0 
0 
0 
0 
0 

_^ 

(f  carolinensis 

9  risoria 

c?  carolinensis 

16 
2 
3 

1 

0 
0 
0 
0 

1' 
4 

c?  alba-ris.x  ris.-alba 
9  turtur 

cf  complex  hybrid 

9  turtur 
cT  trispecific 

3 
3 
10 

0 

3 
2 
9 

8 
2 

24.. 

9  risoria 
cf  gyrans 

9  alba-ris.  X  ris.-alba 
d'  Zen.  xZ'dura 

d'ZemxZ'dura 

9  alba 

9  risoria 

d'  laticauda     

9  risoria 

C?  trispecific  hyb . 

9  risoria 

cT  orientalis X  risoria,  _ 

9  alba 

c?  complex  hybrid 

9  complex  hybrid 

9  tabellaria 

cfi  gyrans                   

9  risoria-alba 

d'tabellaria' 

9  risoria 

1 

0 

'  Very  minute  testes. 

2  The  female  common  pigeon  (C.  tabellaria  f)  of  unknown 
17  young  (Icf,  3  ?9).  is  not  included  in  this  tabulation. 

'  Eight  of  these  were  from  a  mating  that  gave  Icf  to  8  9  . 


with  a  Itybrid  male,  hatched 


CHAPTER  XII. 

SEX-LIMITED  HEREDITY  IN  CROSSES  INVOLVING  BLOND  AND  WHITE 
RING-DOVES  AND  RELATED  SPECIES. 

As  early  as  1896  it  was  found  that  crosses  of  blond  and  white  ring-doves  involve 
a  sex-limited  inheritance  of  white  color  and  an  approach  to  a  similar  limitation 
upon  the  inheritance  of  blond  color.  Soon  afterward  the  reciprocal  hybrids  from 
this  cross  were  bred,  and  male  hybrids  were  back-crossed  with  both  pure  white  and 
pure  blond.  Still  later,  crosses  between  whites,  or  blonds,  or  their  hybrids,  with 
two  other  species  (St.  douraca  and  St.  humilis)  of  the  same  genus  were  found  to 
show  a  similar  association  of  sex  and  color.  The  results  of  these  three  series  of 
crosses,  together  with  matings  of  some  of  these  forms  with  a  fifth  species  {S-pil. 
suratensis),  are  presented  here. 

A  full  tabulation  of  the  data  will  be  given  in  the  usual  manner,  since  it  is  desira- 
ble to  furnish  an  adequate  picture  of  the  generall}^  high  degree  of  fertility  existing 
between  these  closely  related  species.  There  are,  too,  features  of  the  relation  of 
season  to  fertility  and  to  color,  and  data  upon  "overwork"  and  the  order  of  eggs  in 
the  clutch,  which  can  be  presented  in  no  other  way.'  The  discussion  of  the  data 
for  some  of  the  crosses  has  been  supplied  bj'  the  editor.  The  first  group  of  crosses — of 
blond  and  white  ring-doves — are  described  by  the  author.  This  description  was 
used  in  the  presentation  of  the  subject  to  a  small  group  of  zoologists  in  1897. 

CROSSES  OF  BLOND  AND  WHITE  RING  DOVES. 

The  bird  which  is  the  subject  of  these  remarks'-  belongs  to  the  family  Peristerida?  and  to 
the  genus  Turtur.  Turiur  risoria  is  the  name  usually  applied  to  it.  The  genus  and  species 
are  described  by  Salvador]  (Birds  of  the  British  Museum,  vol.  21,  1893,  p.  415),  and  in  a 
footnote  to  the  key  to  the  species  I  find  this  remark:  "It  is  uncertain  to  which  species  the 
tame  dove  belongs." 

There  is  a  brown  variety — it  is  technically  called  an  isabelline  color — and  also  a  white 
variety  or  species.  One  dealer  speaks  of  this  latter  species  as  the  "white  Vienna  dove,"  but 
on  what  authority  I  do  not  know.  I  find  that  authorities  disagree  on  the  question  whether 
the  white  ring-dove  belongs  to  the  same  species  as  the  isabelline  or  blond  ring.' 

'  It  is  not  intended  to  schematize  these  results  according  to  the  current  Mcndelian  practice,  for  tlie  following 
reasons:  (1)  The  breeding  was  not  all  carried  out  along  Mendelian  lines.  (2)  Whitman  early  convinced  himself — before 
the  rediscovery  of  Mendel's  law — that  even  in  these  oases  the  apparent  segregation  of  "white"  and  "dark"  is  in 
reality  quite  incomplete;  the  derived  whites  bear  some  pigment  and  are,  in  a  measure,  intermediates;  the  derived 
blonds  are  quite  plainly  intermediate  in  the  alha  x  risoria  cross  (though  some  apparently  are  not  so  in  the  reciprocal 
cross).  (3)  Again,  the  conclusion  drawn  by  Dr.  Whitman  from  the  great  extent  and  variety  of  his  breeding  work 
is  that ' '  dominance ' '  and  "  recessi  veness ' '  are  matters  of  degree,  and  that  by  appropriate  means  these  may  be  reversed ; 
this  reversal  being  seen  in  such  characters  as  fertility,  color,  and  sex.  Of  cnmsc.  wr  iilready  have  the  Mendelian 
ratios  as  facts,  and  there  is  no  doubt  concerning  their  existence  and  comtnon  cxInlniKin.  But  the  present  work  is 
concerned  chiefly  with  "facts  about  the  facts,"  and  bears  upon  the  interprctnlinit  ni  i  he  Imsis  of  heredity.  The  facts 
of  Mendelism  have  encouraged  an  assumption  of  the  existence  of  qualitative  dillc  lence.-,  as  the  basis  of  contrasting 
characters;  some  "facts  about  the  facts"  led  the  author  to  conclude  that  such  differences  are  really  quantitative  in 
nature,  and  that  not  gaps,  but  bridges,  lie  between  contrasting  characters. — Editoh. 

2  Part  of  a  stenographic  report  of  a  lecture  delivered  before  the  Zoological  Club  of  the  University  of  Chicago, 
October  13,  1897.  (The  copy  had  been  somewhat  revised  and  corrected  by  the  author;  references  to  the  birds  which 
were  demonstrated  during  the  lecture  have  been  adapted  for  this  work  by  the  editor.) 

'  Later  Professor  Whitman  recognized  these  as  distinct  species,  and  treated  them  as  Streptopelia,  which  he  con- 
sidered (partly  after  Salvadori)  as  of  generic  rank.    See  Chapter  XV. — EDiTf)i{. 
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There  are  certainly  very  clear  differences  between  them.  For  example,  in  the  young 
bird  of  the  darker  species  there  is  a  rich  supply  of  "down,"  the  bird  being  well  covered  with 
it.  This  down  has  a  characteristic  appearance,  being  here  rather  coarser  and  shorter  than 
in  the  domestic  pigeon.  In  the  young  of  the  white  bird  there  is  scarcely  any  down;  at  first 
sight  thej'  seem  almost  perfectly  naked,  and  are  in  this  respect  very  distinct  from  blond 
rings  and  from  all  other  related  species.  The  eggs  of  the  white  variety  are  on  the  average  a 
little  smaller,  and  the  species  itself  is  a  little  smaller  than  the  blond  ring.  The  white  variety 
weighs  a  little  less,  and  is  a  little  more  delicate  in  all  its  characters.  It  is  certainly  not  as 
strong  a  species  as  the  dark  or  blond  ring,  but  the  general  behavior  of  the  two  forms  agrees 
very  closely;  there  is  a  mark  on  the  neck  of  the  white  bird  which  also  reveals  a  close  affinity. 
At  first  sight  the  white  bird  seems  to  lack  the  very  prominent  black  collar  of  the  blond 
birds,  but  on  closer  examination  the  feathers  of  the  region  of  the  collar  are  found  to  have  a 
slightly  yellowish  tinge.  There  is  no  doubt  about  its  having  the  mark  or  imprint  of  the 
"ring"  or  collar. 

I  began  my  experiments  in  crossing  by  making  the  reciprocal  crosses.  In  one  case  a 
white  male  was  mated  with  a  brown  female;  in  the  other,  a  brown  male  was  used  with  a 
white  female.  From  this  last  cross  I  obtained  during  the  first  summer  some  15  birds,  all 
of  which  were  of  the  tlark  color.  There  was,  however,  a  difference  in  depth  of  color  among 
these  offspring.  Some  were  light  brown,  while  others  were  dark,  darker  even  than  the  dark 
parent.  In  the  first  cross,  where  a  white  male  with  a  brown  female  were  used,  something 
less  than  half  the  birds  were  white;  the  rest  of  them  were  light  isabelline. 

The  results  of  the  second  year's  work  with  these  first-generation  hybrids  were  as  follows : 
Three  pairs  were  mated.  The  males  were  all  of  the  light  color  (one  shown  in  pi.  25), 
all  having  been  derived  from  a  pair  in  which  the  male  was  white  and  the  female  brown 
(o"  alba  X  9  risona).  The  females  were  from  the  other  family',  where  the  father  was  brown 
( 9  risoria  X  9  alba),  and  most  of  these  females  were  of  the  darker  color.  One  j^air  I  gave  to 
Dr.  Watase,  who  kept  an  account  of  the  results.  He  obtained  10  young  during  the  summer. 
In  one  case,  I  believe,  an  egg  was  broken  before  the  young  hatched,  and  he  was  unable  to 
tell  what  the  color  would  be.  Of  the  others  which  he  succeeded  in  raising,  5  were  white 
and  5  of  the  darker  color. 

From  my  own  summer's  work  with  3  pairs  of  parents  I  have  only  1  dark  and  1  white 
bird  alive;  2  have  died.  I  have  found  these  species  very  convenient  ones  for  experimenta- 
tion, but  during  tlie  present  summer  these  birds  have  been  used  chiefly  for  taking  care  of 
the  young  of  other  bii'ds:  tills  has  ])r('\('iit(>(l  my  t^ctliiii;:  more  of  tlieir  own  young  fi-oni  tliem. 
The  point  of  chicl'  intcivst  in  these  results  is  tliis:  ///  nil  llicsc  i„iirs,  cirri/  inir  iifllnpnnnl.s 
being  hrowv,  vr  (jcl  quilc  a  lanjc  jn-dpniiioii  oj'irhilr  ijaunij  birds.  In  oilier  ininls,  llir  irliilc 
color  of  the  parent  bird  shows  not  in  the  second,  but  in  the  third  generation.^    (A  1    1 ) 

The  results'^  of  the  alba  x  risoria  cross  are  given  in  table  127.  There  were  5 
young  which  resembled  risoria  and  are  called  "light  brown" ;  4  young  are  designated 
"white."  The  few  white  birds  whose  sex  was  known  were  females;  the  3  "light 
brown"  birds  of  known  sex  were  males.  The  reciprocal  cross  gave  birds  of  at  least 
two  shades  of  "brown."  The  darker  of  these  were  females  (like  sire),  but  1  female 
was  not  of  this  color;  2  males  and  a  female  were  of  the  lighter  color  (table  128). 

Males  from  the  alba-risoria  cross  w(>re  mated  to  females  of  th(>  risoria-alba 
cross  with  the  result  as  summarized  in  table  129  and  more  fully  given  in  tables 

*  That  is,  in  the  Fz  generation.  It  is  interesting  that  this  feature  of  Mendelism  was  noted  by  Wliitman  as  early 
as  1897.  This  had,  however,  been  noted  earUer,  on  a  few  forms,  not  only  by  Mendel,  but  by  Naudin  and  by  Darwin. — 
Editor. 

'The  statements  and  summaries  from  this  point,  cxcciil  those  marked  as  quotations,  are  made  by  the  editor; 
the  data,  of  course,  are  those  of  the  author. 
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130  and  131.  It  will  be  seen  that  brown  and  white  offspring  appear  in  a  nearly 
3  :  1  ratio  (49  to  18)  and  that  all  of  the  white  young  of  known  sex  (7)  were  females. 
Some  of  the  brown  birds  of  known  sex  (5  to  19)  were  also  females.  That  the 
"brown"  birds  were  by  no  means  the  equivalent  of  pure  St.  risoria  will  be  made 
clear  by  a  reference  to  pi.  25. 

Table  127. 


d'  St.  alba  (\V);  prolMlil.v  ali\ 

e  190U. 

9  St    risoiia  (I)  1);  7/15/95. 

Bl.  3/29/96;  unhatched. 

1)  1.  5/29;  di,sturbed. 

9G. 

9/27;  white. 

B  2.  3/31/96;  unhatehecl. 

1J2.  5/31;  light  brown. 

9H1 

11/3;  white. 

B.      4/21;  no  test. 

E  1.  G/2S;  white. 

o^H2 

11/5;  light  brown 

J.      4/30;  white. 

d'E  2.  6/30;  light  brown. 

cfF  1.  7/31;  light  brown. 

F2.  S/2;  light  brown. 

I. 

12/1;  no  test. 

9  A  1.  4/9/96;  dark  brown;  172  ^ 
d'A  2.  4/11/96;  light  brown;  167 
9  B  1.  5/14;  dark  brown;  177  g. 
cf  B  2.  5,'IU;  light  brown;  154  g. 
9C  1.  6/21;  dark  brown;  157  g. 
9  C  2.  0/23;  dark  brown;  153  g. 
9  D  1.  7/29;  dark  brown;  142  g. 
9D2.  7/31;  light  brown;  176  g. 


T.\BLE  128. 
(f  St.  risoria  (X):  (155  gr.inis  wt.). 
9  St.  alba  (W2):  (151g.  wt.). 

E  1.  9/4;  unhatched. 
E2.  9/G;  dark. 
F  1.   11/26;  deserted. 
F2.   11/28;  deserted. 


G  1.  1/4/96;  killed  by  cold. 
G  2.  1/6/96;  killed  by  cold. 


Table  129 — Color  and  sex  of  offspring  of  alba-risoria  hybrid  males  x  risoria-alba  hybrid  females. 


No.       :    Males. 

Females. 

Doubtful. 

p-  "{whT.-..-. 

13 
5 
16                   4 

20                  6 
6 

1 

3 
3 

3 

8 
4 

9 

4 
13 

49        1        14 
18        !          0 

5 

30 
11 

cT  alba  X  risoria  (WDLF  2);  light  brown;  8/16/96;  6/2S/99. 


cfBl. 
9B2. 
d'Cl. 
cfC2. 


5/9/97;  not  batched. 
5/11/97;  record  indefinite. 
6/11;  light  brown. 
6/13;  light  brown. 
7/20;  brown. 
7/22;  brown. 
8/25;  white. 
8/27;  brown. 


:  alba  (XW  2  D  1 ;  dark  brown; 
F  1.  1/8/98;  no  development. 
F  2.   1/10/98;  brown. 


6/7,  brown. 
6/9;  brown. 


10/5;  white. 
10/7;  white. 
10/27;  hatched. 
10/29;  hatched. 


N.      4/9/99;  no  record. 

O  1.  4/20;  no  test. 
O  2.  4/22;  no  test. 

PI.  5/27;  white.' 
P2.  5/29;  bro 


(C  7/13.  P  16) 
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Table  1.30  (continual). 

Pair  2. 

rf  alba  X  risoria  (WD  1  F  1);  light  brown;  8/15/96. 

9  risoria X  alba  (XW  2  C  2) ;  dark  brown;  7/7/96. 


Al. 

A  2. 

4/20/97;  removed. 
4/22/97;  removed. 

Bl. 

9B2. 

5/15;  light  brown. 
5/17;  white. 

9  CI. 
C2. 

6/17;  white. 
6/19;  brown. 

9D1. 
crD2. 

7/24;' brown.' 

9E1. 
crE2. 

8/24 !  brown. 

JFl. 
9F2. 

10/14;  light  brown. 
10/16?;  light  brow) 

G  1. 
G2. 

11/29;  no  record. 
12/l;norenord. 

H  1.  1/8/98;  brown.' 
H2.  1/10/98;  brown. 

I  1.  3/17;  brown  (?). 

12.  3/19;  brown  (?). 

J  1.  4/9;  brown. 

J  2."  4/11;  no  record. 
K  1.  5/17/98;  white. 
K  2.  5/19/98;  brown. 
LI.  6/16;  no  test. 
L2.  6/18;  no  test. 
M  1.  6/26;  white. 
M  2.  6/28;  white. 
N  1.  8/12;  broken. 
N2.  8/14;  broken. 


O  1.  8/27/98;  removed. 
0  2.  8/29/98;  removed. 
P  1.  10/8  ?;  brown. 
P2.  10/10;  white. 
Q.      11/12;  no  test. 

cTRl.  12/2;  brown. 
9H2.  12/4;  white. 


3/25/99;  removed. 
3/27/99;  removed. 


T  1.  4/15;  no  record. 
T  2.  4/17;  no  record. 


not  distinguished  dnr 


Table  131. 
Pair  3. 
I  E  2) ;  light  brown;  7/14/96;  8/9/99. 


9  risoria  X  alba  (XW  2  Gl) ;  dark  brown; 

7/6/96. 

9A1.  4/30/97;  white. 
A  2.  5/2;  light  brown. 

H  1.  4/2/98;  brown. 
H  2.  4/4/98;  white. 

O  1.  3/15/99;  no  test. 
0  2.  3/17/99;  no  test. 

cfB  1.  G/8;  light  brown. 
B  2.  G/10;  no  record. 

I  1.  G/8;  brown. 
I  2.  G/10;  brown. 

PI.  4/9;  no  test. 
P2.  4/11;  no  test. 

9  CI.  7/15;  light  brown. 
d'C  2.  7/17;  light  brown. 

J  1.  7/6;  brown. 
J  2.  7/8;  brown. 

Ql.  5/2;  no  test. 
Q  2.  5/4;  no  test. 

D.      8/l9;unhatched;no 

9  El.  9/19;  white, 
cf  E  2.  9/21;  brown  (pi.  25). 
c?Fl.  11/2;  light  brown. 
<j'F2.  11/4;  light  brown. 

G  1.  2/17/98;  white. 
G  2.  2/19/98;  brown. 

second.              K  1.  8/8;  brown. 

K2.  8/10;  broken. 

L  1.  10/6;  no  test. 

L  2.  10/S;  no  test. 
Ml.   11/0;  brown. 
M2.  11/8;  brown. 

N  1.   12/3;  brown. 
9N  2.  12/5;  white. 

R  1.  5/14;  no  record. 
R2.  5/16;  no  record. 
.SI.  5/31;  white. 
d'S2.  6/2;  brown. 
T  1.  7/2;  brown. 
T  2.  7/4;  brown. 
U  1.  7/29;  no  record. 
U2.  7/31;  no- record. 

7/28/98;  no  development. 
7/30/98;  no  development. 

8/20;  brown. 
8/22;  white, 
and  C  2,  not  tested. 

11/3;  one  hatched. 
11/5;  record  uncertain. 

and  E  2,  not  tested. 


Table  132. 
<f  alba-ris.  X  ris.-alba  hyb.  (B  1) ;  6/.S/97 
9  St.  alba  (W) ;  white. 

9F  1.  5/1/99;  brown. 
F2.  5/3/99;  white. 
cfGl.  G/5;  white. 
cfG2.  6/7;  white. 
H  1  and  H  2,  not  tested. 

11.  8/4;  white. 

12.  8/6;  white. 

J  1.  8/31 ;  deserted. 
.1  2.  9/2;  deserted. 

Table  133. 
Iba-ris.  X  ris.-alba  hyb.  (C  1) ;  6/20/97 


and  K  2,  not  tested. 


11 /I;  brown. 
11/3;  white. 


3/24/00;  white. 
a/26/00;  failed  o 


N  1  and  N  2,  not  tested. 


O  1.  5/25;  failed. 
0  2.  5/27;  white. 


alive  7/25/04;  brown. 


CI. 
C2. 

11/16/99 
11/18/99 

;  brown. 
;  brown. 

HI. 
H2. 

4/26/00; 
4/28/00; 

soft  shell, 
white. 

9  St.  risoria  (G);  10/23/95;  alive  7/25/04;  hi 
L  1.  8/29/00;  brown.' 
L  2.  8/31/00;  brown. 
N  1.  3/0/00;  white. 
N  2.  3/8/00;  white. 


T  1.     6/23/04;  white. 
T2.     6/25/04;  pale  blond. 


It  is  practically  certain  that  these  were  brown  birds,  though  the  color  is  not  recorded  at  this  point. — Editor. 
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Two  of  the  F2  hybrid  males  (of  Hght  brown  color)  were  back-crossed  with  pure 
St.  alba  (table  132)  and  with  St.  risoria  (table  133).  Both  white  and  brown  young 
arose  from  both  of  these  matings.  With  alba  there  were  9  white  to  3  brown  ;•=  with 
risoria,  4  white  to  5  brown.  The  sex  from  none  of  the  birds  from  the  F.  hybrid  x 
risoria  mating  is  known;  but  from  the  F2  hybrid  x  alba  mating  the  only  brown 
bird  of  known  sex  was  a  female,  and  the  2  known  males  were  of  white  color.' 

BLOND  RINGS  AND  BLOND-WHITE  HYBRIDS  CROSSED  WITH  JAPANESE  RINGS. 

The  Japanese  ring-dove  {St.  douraca)  is  in  most  respects  not  greatly  unlike  the 
blond  ring  {St.  risoria) ,  but  it  is  darker  in  color  and  the  complexion  of  the  newly 
hatched  young  is  decidedly  darker.  When  the  female  douraca  is  mated  to  a  male 
risoria  (table  134)  the  offspring  present  two  colors;  one  is  nearly  as  light  as  risoria 
and  the  other  nearly  as  dark  as  douraca.  The  lighter  colored  (like  sire)  birds  are 
ai:)parently  all  females  and  the  darker  forms  (like  dam)  all  males. 

Th(^  icf'iprocal  cross  gave  again  birds  of  two  colors  and  apparently  all  of  the 
resulting  females  are  of  the  darker  color  (like  sire).  The  males,  however,  may  be  of 
light  or  of  dark  color.  The  number  of  young  obtained  from  this  cross  was  too  few 
to  throw  much  light  upon  the  sex-ratio,  or  upon  the  proportions  of  the  various  colors. 

A  risoria  x  douraca  hybrid  male  mated  to  a  blond  ring  gave  (table  135)  about  7 
light  and  5  dark  offspring;  2  known  males  were  dark  and  1  was  light;  3  of  the 
females  were  light  and  1  was  dark.  Two  of  the  young  of  this  cross — Nos.  F  1  and 
F  2 — were  mated  and  found  to  be  fully  fertile ;  they  hatched  2  dark  and  1  light 
colored  young.  One  of  these  had  a  malformation  of  the  upper  mandible — 
beak — which  in  these  studies  has  been  very  frequently  found  among  birds  from 
weak  germs,  germs  of  hybrid  origin,  and  from  inbreds. 

The  cross  of  a  risoria-alba  hybrid  with  a  douraca  female  yielded  young  which 
approximate  to  the  colors  of  the  three  parent  species  (table  136,  pair  1).  But  it  is 
interesting  to  find  here  that  3  of  the  6  young  are  "white,"  though  white  is  "reces- 
sive" (it  is  sex-limited)  with  both  risoria  and  douraca,  and  though  the  offspring 
here  are  but  one-fourth  cdba.>^  These  3  white  young  were  all  females,  as  was  also  a 
mona-colored  member  of  this  fraternity;  the  two  young  which  were  nearly  as  dark 
as  the  mother  were  males. 

The  mating  inter  se  of  2  pairs  of  these  risoria-alba  x  douraca  hybrids  is  of  interest 
in  showing  the  lack  of  equivalence  of  the  germs  produced  by  the  2  pairs  of  brothers 
and  sisters  from  the  same  fraternity.  Pair  I  (table  137)  produced  3  dark  and  4 
white^  young,  besides  5  eggs  incapable  of  complete  development.  Pair  II  threw 
no  white  birds  in  their  total  of  10  young.  Here,  however,  6  young  were  of  the 
lighter  shade  of  risoria,  and  4  were  nearly  as  dark  as  douraca.     The  "develop- 

^  It  is  notable  that  the  "brown"  birds  here  arose  in  each  instance  from  the  first  egg  of  the  clutch,  and  that  the 
second  egg  in  each  of  these  same  three  cases  developed  into  a  "white"  bird. 

'  The  further  breeding  of  the  white  and  blond  rings  was  later  turned  over  to  Dr.  II.  M.  Strong,  who  has  already 
reported  his  results  (Biol.  Bull.,  vol.  23,  1912,  p.  293). 

*  It  is  quite  probable  that  the  predominance  of  white  offspring  here  is  in  part  related  to  the  fact  that  the  sire 
(li  1)  had  aJba  as  his  mother.  Both  sire  and  dam,  however,  died  of  tuberculosis  soon  after  these  eggs  were  produced, 
and  prob.nbly  cnnditinns  (weakness)  favored  the  production  oi  females  (4  9  to  2cr).  From  another  strong  pair  (3) 
here  were  pioduc  id  :;  inales  to  2  females.  These  numbers,  of  course,  are  quite  small;  they  are  given  for  the  sake  of 
compk'triic'ss.--  I'di  HiR. 

9  Ilcic  :if;:iiri  I  he  "recessive  white"  appears  in  half  (4  of  7)  of  the  offspring,  although  these  young  are  only  one- 
fourth  SI.  alba. — Editor. 
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mental  strength"  of  these  germs  is  here  obviously  higher  than  in  those  from  pair  I. 
In  this  second  pair  we  get  failure  to  complete  the  development  in  only  the  first 
clutch,  and  two  "very  light  colored"  birds  (no  whites)  only  from  the  last  clutch  of 
the  season.  It  will  be  noted  that  pair  I  produced  one  more  clutch  of  eggs  than  did 
II.  From  i^air  I — the  "weaker"  series — were  produced  2  males  and  3  females,  the 
sexes  being  of  both  colors.  From  ])air  II — the  "stronger"  series — 2  males  and  2 
females  arc  known;  the  light-colored  young  ai'e  of  both  sexes.  The  sex  of  all  the 
dark  birds  is  unknown. 

Besides  the  association  of  sex  and  color  in  inheritance  already  noted  in  this 
cross,  or  group  of  crosses,  it  may  be  further  remarked  that  the  tables  indicate  a 
high  degree  of  fertility,  and  coincidentally  a  fairly  long  term  of  life  of  the 
offspring.  Inbreeding  (table  137)  i:)robably  introduced  a  reduction  of  both  fertility 
and  longevity. 

Table  134. 

Pair  1. 

c?  St.  risoria  (5) ;  age  unknown. 

9  St.  douraca  (O);  12/30/02. 

9A1.  7/19/01 light,  nearly  color  of  risoria dead  3/1 1/O.J 44  mo. 

d'K  2.  7/21/01 decidedly  dark  (douraca) dead  1/13/04 30  mo. 

cf  B  1.  4/6/02 complexion  dark;  ad.  color  pale  brownish 9/6/04 29  mo. 

B  2.  4/8/02 complexion  light;  ad.  color  pale  brownish. 

9  CI.  5/12 


d'Dl.  6/29 complexion  dark alive  4/9/03;  fertile. 

cf'D2.  7/1 complexion  dark dead  9/22/02  (trip). 


cT  St.  douraca;  alive  S/3/03. 
9  St.  risoria  (C) ;  alive  8/3/03. 

9  A  1.  4/10/02 dark,  like  reciprocal  dark  birds dead  11/5/02 7  mo. 

o''A2.  4/12/02 dark dead  11/28/02 7i  mo 

9B  1.  5/13 quite  dark dead  4/10/04 23  mo. 

B2.  5/15 quite  dark. 

9  CI.  6/24 dark  color dead  12/28/04 30  mo. 

C  2.  6/26 complexion  dark. 

D.      8/1 color  ? probably  died  early. 


cTE  1.  10/1 nearly  as  light  as  risoria dead  1/24/04  .  . .  . 

E  2.  10/3 nearly  as  light  as  risoria dead  very  young . 


cT  risoria-douraca  (A  2) :  very  dark;  7/21/01;  1/13/04;  2  yr.  6  mo 
9  St.  risoria  (from  1901);  isabelline;  alive  1903;  2+  yr. 

(fA  1.  4/21/02 hatched,  complexion  dark;  ad.  like  risoria dead  10/20/04. 

9  A  2.  4/23/02 hatched,  complexion  not  as  dark  as  A  1  (fertile)  ?. 

B  1.  5/5 hatched,  color  light. 

B  2.  5/7 hatched,  complexion  linht dead  7/5/02. . . 


;  (fertile).  U.      ID  17;  no  record. 


1  dead  5/22/0 


cTFl.  2/22/03 hatched,  light ,I.:mI  'i  'i  lis     5  yr.  7  mo. 

9F2.  2/24/03 hatched,  dark .!.;,. I  7  ..  iC.     2  yr.  5  mo. 

gGl.  7/201  o  light  ffertilc)- other   d.irk  M.^hMii   I'idl 1  yr.  3  mo. 

^  G  2.  7/22 r""^'   ^  '"^'"  (Itrtilc) ,  other,  dark .^^^^^  ^.^^,^.  ^.,j ^j  ^^^ 


H  1.  9/12;  broken. 

H2.  9/14 hatched,  com|ilexion  dark dead  11/14/04 1 


A.  Adult  male  Chinese  red  ring-dove,  Streptopelia  humilis.     One  year  old. 

B.  Juvenal  male  Chinese  red  ring,  Streptopelia  humilis.     Age  6  to  7  weeks. 


X  0.7. 
X  0.7. 


Hayashi  del.,  May  1901. 
Hayashi  del.,  July  1901. 


A.  .luvenaliemale,  St.  hnmilix  (Th)  >     -  ^7  weeks.    X  0.7.  Hayashi  del.,  July  1901. 

B.  Adxilt  male,  St.  hmnilis  {Th)  X  St.  riMnaih).     Hybrid  (C2).    Hatched  .July  1,  1900.     X  0.6.    Hayashi  del. 
This  bird  was  mated  to  his  sister  and  is  the  sire  of  the  second  generation  hybrid  (Dl)  shown  in  adult  plumage  in 

plate  23,  figure  A,  and  in  juvenal  plumage  in  plate  23,  figure  B.     Note  that  the  color  is  intermediate;  the 
upper  and  lower  margins  of  the  neck-mark  show  traces  of  the  white  present  in  i 
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T.U3LE  136. 

Pairl. 

c?  Ki^.Hi;,   :,IIk,  hyl..  (B  1);  3/14/08;  1/30/10  (tubercu 

losis);  very  light  blond  color. 

9  St.  ilniii,,r:i  iinip.iit(jd)  1908;  5/17/10  (tuberculosis) 

darker  color. 

AAl.  5/27/09 Kl)  1 dark. 

AA  2.  5/29/09 HU  2 dark  (these  eggs  laid  while  matec 

to  a  ■jnirt!  risoria). 

cfA  1    6/27/09              RD  3           dark  (trace  lighter  than  dam) 

dead  11/17/12 

41  mo. 

9  A  2.  G/29/09 RD  4 white 

..11/10/10 

le^mo. 

9  B  1.  S/10 RD  5 light  risoria 

9B2.  S/12 RD6 white  (fertile) 

..dead  10/24/ 10 

..stolen  7/19/12 

14  mo. 

35+  mo. 

dead  4/20/12 

30jmo. 

a   anaYQ2    lO/lOJC  1  C)    RD  S             9  white 

.dead  9/3/12 

355  mo. 

(P  10,  P  12) 

Pair  2. 

A  &  St.  risoria  '  (82)  (imp.  190S)  was  given  2/lS  '10;  ali\ 

e  7/5/11;  blond  color. 

A  1.  2/27/10;  shell  weak,  broTien.  B  1.  4/6;  failed  to  hatch. 

A  2.  3/1/10;  shell  weak,  broken.  9  B  2.  4/8;  RD  9;  light  blond;  7/24/13. 

Pair  3. 
Another  9   St.  douraca  given  Ma.v,  1910  (untag.;  when  or  whether  dead  not  known). 

9A1.  6/1/10 RD  10 light  blond dead  6/4/11 12  mo. 

9  A  2.  6/3/10 RD  11 light  blond dead  5/24/12 24  mo. 

B  1.  7/17  RD  12      .    .  light  gravish  l>lon(l dead  or  disappeared  before  2/5/11. 

<j'B2.7/19 RDi:i,     -      liixlit  <:iayisl,  1,1, .11.1 killed  10/23/13 39+ mo. 

cfCl.8/26 RDM    ..     .  liL^ht  ni.vi^h  M...,.l  .  killed  10/23/13 38+ mo. 

(^0  2.  8/28 RD  15 lisiht  gnivi.sh  1,1.. u.l dead  9/18/14 49  mo. 

(P  12,  XX  11) 
'  This  bird  was  [irohably  contaminated  with  .S7.  alba,  though  importcd'as  pure  blond. — EniTon. 

Table  137.— Resulls  of  maling  risoria-alba  X  douraca  hybrids  inter  se. 
Pair  1. 
(S'  Risoria-alba  X  douraca  hyb.  (3) ;  11/17/12;  brother;  dark. 
9  Risoria-alba  X  douraca  hyb.  (8);  9/3/12;  sister;  white. 
A  1.  3/10/10;  white;  full  term  embryo.'                                 ,  ^,  „  D  1-  7/23.  . .  .  RD  3-D.  . .    dark)5/26/13  d'. 
A2.  3/12/10;  white;  full  term  embryo.                                °  '^"'^  ^  D  2.  7/25.  ..  .RD  3-D.  ..  .dark/3/25/13  9. 
Bl.  5/20;  some  development.                                                             9E1.  9/19.  ..  .RD  3-E  ...  .white;dead  2/17/11. 
B  2.  5/22;  some  development.                                                                E  2.  9/21;  no  development. 
0  1.  6/10;  some  development.                                                             9  F  1.  10/9;  dark;  dead  11/26/13. 
C2.  6/12;  some  development.  cTF  2.  10/11;  white;  dead  11/16/11. 

Pair  2. 
d'  Risoria-alba  X  d.,iira.a  li.\l..  (7) ;  10  '(I  '09;  4/20/12;  brother;  very  dark. 
9  Risoria-alba  X.l..ui:i.:i  l.yl..  iCi;  ^    1-'  (19;  7/19/12;  sister;  white. 

A  1.  3/7/10;  developed,  failed  to  pii.k  ^ll.■ll;  .• |.l.xi.,ii  light. 

A  2.  3/9/10;  developed,  pricked  shell,  failed;  complexion  dark. 

B  1.  5/12 RD  7-B dark,  disappeared  before  11/4/13.  ^ 

9  B  2.  5/14 RD  7-B lighter 10,  2S   11 17^  mo. 

,  o  C  1.  7/5 RD  7-C dark    \one  dead  8/7/11 13  "«>■ 

"  ^  C  2.  7/7 RD  7-C lighter/one  before  11/4/13 ?  nio. 


cTD  1.  8/20 RD7-D lighter 3/15/13 31  mo. 

D2.  8/22 RD7-D dark probably  died  earl.v. 

E  1.  10/10 RD  7-E light  risoria ll/8/lO  (cold). 

E2.  10/12 RD7-E light  risoria 11/7/10  (cold).  (!•) 

1  This  clutch  was  ilrsertcd. 

BLOND  AND  WHITE  RINGS  CROSSED  WITH  RED  RINGS. 

The  red  ring-dove  (St.  hutnilis)  is  a  much  darker  bird  than  the  blond  ring.  It 
has  a  pronounced  vinous-reddish  cast,  and  the  unfeathered  young  have  a  decidedly 
dark  complexion.      An  adult  male  and  a  juvenal  mak>  arc  figured  in  pi.  21.     In 
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crosses  with  white  and  blond  rings,  the  male  of  these  species  and  a  female  red 
ring  being  used,  the  male  offspring  all  have  the  color  of  the  mother ;  the  female 
offspring  all  have  the  color  (lighter)  of  the  sire. 

A  white  ring  male  mated  to  a  red  ring  (table  138)  gave  18  white  and  18  dark 
young.  The  18  white  birds  are  all  known  to  have  been  females.  The  sex  of  11 
dark  birds  is  known;  all  were  males.  Three  matings  of  alba-huviilis  hybrids 
indicate  (table  148)  a  veiy  low  fertility  for  these  birds.  From  a  mating  of  one  of 
these  females  with  a  risoria  x  humilis  male,  two  dark  young  (spring)  and  one  light 
risoria  (summer),  but  no  whites,  were  produced. 

Crosses  of  blond  rings  with  red  rings  gave  results  similar  to  those  obtained  from 
white  rings  with  red  rings.  A  blond  ring  male  mated  to  the  red  ring  female  threw 
young  of  two  colors — 7  dark,  4  blond.  The  sex  of  4  of  the  dark  birds  is  known; 
they  were  all  males;  the  3  blond  birds  of  known  sex  were  females  (table  139). 

The  reciprocal  of  this  cross  also  yielded  young  of  two  colors,  though  these  colors 
were  apparently  by  no  means  as  distinct  as  in  the  opposite  cross.  The  color  records 
are  adequate  for  the  jaresent  purpose  in  very  few  cases  (table  140),  and  a  conclusion 
can  hardly  be  drawn  from  them.  An  adult  male  of  this  composition  is  shown  in 
pi.  22;  a  female  in  juvenal  plumage  also  in  pi.  22. 

The  sex  was  ascertained  in  23  young  of  the  humilis-risoria  cross;  there  were  11 
males  and  12  females.  But  the  sexes  were  not  evenly  distributed  throughout  the 
three  yearly  periods.  Instead,  4  males  and  3  females  were  from  1900,  which  is  the 
year  of  longest  average  life  for  offspring.  In  1901  again  4  males  and  3  females  were 
recorded,  while  from  the  third  year,  that  of  the  shortest-lived  offspring,  3  males  and 
6  females  were  recorded. 

Table  138. 
cT  St.  alha  (O) :  1001  ?;  10/10/06;  .5  (?)  yr. 
9  St.  humilis  (2  r) ;  8/30/01 ;  4/?/06. 

c?  Al.  5/30/02 dark 1/15/05 3U  mo.  N  1.  5/10;  no  record. 

d'  A2.  6/1/02 dark .alive  1/31/05 32  mo.       cf  N  2.  5/12 dark S/9/05 15  mo. 

B  1.  6/29;  14  day  embryo.  d"  O  1.  6/24 dark 8/20/05 14  mo. 

9  B2.  7/1 white alive  1/31/05 31  mo.  9  0  2.  6/20;  white. 

9  CI.  7/29 white 5/1/05 33  mo  PI.  7/12;  dark. 

d'C2.  7/31 dark 8/?/05 36  mo.        9  P  2.  7/14 white 6/22/06 23  mo. 

9  Dl.  8/28 white aiit.  1902 3  mo.       c?  Q  1.  8/14 dark 2/20/05 6.;  mo. 

D2.  no  record.  cf  Q  2.  8/16 dark 4/10/05 8  mo. 

cf  El.  9/29 d.ark 2/10/04 16^  mo.  9  R  1.  9/16;  white. 

9  E2.  10/1 white 10/15/05.. -36^  mo.  R  2.  9/18;  dark. 


F  1.  3/22/03;  no  development.  S.      3/21/05;  dark;  crooked  neck  (killed). 

F  2.  3/24/03;  deserted.  T  1.  4/19;  no  test. 

9  G  1.  4/12;  white;  failed  to  hatch.  T  2.  4/21;  no  test. 

«  2.  4/14;  dark.  U  1.  5/10;  no  test. 

H  1.  5/14;  unhatched.  U  2.  5/12;  no  test. 

9  H  2.  5/16;  white;  lived  1  day  (lice). 

9    11.6/3 white 12/?/06 31 

9    I  2.  6/5 white 5/8/05 23 


v.V  2'^Jf)one  dark  (lico-killcd). 


W  1.  7/41 


9   J  1.  7/6;  white;  lived  1  day.  W  2!  7/6/"""  '^'"''*- 


9   J  2.  7/8;  white. 


9X1.  8/2 white (lice-killed). 


Kl.  8/10;  no  record.  9X2.  8/4 white 1/1/06. 

K  2.  8/12;  no  record.  ^  Y  1.  8/23 dark 5/?/06 9  mo. 

9  L  1.  9/13;  white.  9  Y  2.  8/25;  white. 


9  L2.  9/15; 


cf  Zl.  10/2 dark 12/25/06 14  mo. 


M  1.  4/9/04;  dark.  d"  Z  2.  10/4;  dark 

M  2.  4/11/04;  no  development.  (DD  8,  A  12) 
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The  hybrids  obtained  from  the  blond  and  red  ring  crosses  were  further  bred  as 
follows : 

A  hwnilis-risoria  male  and  another  risoria-humilis  male  were  mated  to 
female  alba.  The  former  cross  tested  fully  fertile  (table  141) ;  four  tests  failed  with 
the  latter.  In  all  tests  elsewhere  made  (tables  148,  149)  these  risoria-humilis 
hybrids,  like  the  alba-hwnilis  hybrids  referred  to  above,  show  a  very  low  fertility; 
or  rather  they  show  many  germs  which  fall  short  of  complete  development. 

The  humilis-risoria  hybrids,  particularly  the  males  of  the  group,  seem  very 
much  more  fertile.  This  fertility  is  quite  complete  with  female  alba  (table  141);  it 
is  practically  the  same  with  female  hmnilis  (table  142);  it  is  much  less  so  with 
female  risoria  (table  143)  and  with  female  humilis-risoria  fertility  is  very  low 
(tables  146,  147).     The  female  humilis-risoria  were  but  partially  fertile  with  a 


Table  139. 

Pair  /. 

cf  St.  risoria  (1) ;  1900; 

11/27/07. 

9  St.  humilis  (3  r)  (THI-C  1);  8/2/00;  6/1/03. 

(f  A  1.  8/2/01;  dark  (fertile) ;  11/27/07. 
A  2.  8/4/01;  Blight  development. 

[Dl.  6/5/02;  broken. 
[D2.  6/7/02;  broken. 

--,/-/04„eaks,.l,e;.ro.en. 

CI.  5/9 dftrk 5/31/02. 

C2.  5/11 light 5/31/02. 

cf  E.      7/15 medium  dark 8/1/04. 

F  1.  9/28;  killed  in  nest. 

F  2.  9/30;  no  development.                              (DD  8,  A  12) 

Pair  e. 

d'  St.  risoria  (2) 

1900. 

9  St.  humilis  (THI-C  2) ;  1900. 

Al.  8/6/01....  dark;  dead  (?)  before  4/1/02 ?5  mo. 

A  2.  8/8/01 ....  dark ;  dead  (?)  before  4/1/02 ?5  mo. 

cf  El.  7/26/02... dark 

cT  E2.  7/28/02... dark 

■1/7/06 4Hmo. 

..3/5/04  (killed)...  19+ mo. 

9  B  1.  4/22 light 11/26/04 43  mo. 

B2.  4/24;unhatched. 

F  1.  8/25;  not  tested. 
F2.  8/27;  not  tested. 

CI.  6/2;  no  record. 

C  2.  6/4;  no  record.                  D.    7/7;  no  development. 

9  G  1.  10/11 light 

9  G2.  10/13;  light. 

.10/6/05 36  mo. 

(DD  8,  A  12) 

d-Bl. 
9  B2. 
9  CI. 
cT  C2. 


Table  140. 
cf  St.  humilis  (THI-3) ;  dead  Jun 
9  St.  risoria  (h.  9) ;  1899. 

5/31/00... darker 7/10/00 1| 


6/2/00 ....  lighter,  fertile .  .  4/5/06 70  mo. 

6/18 lighter,  fertile,  .alive  l/?/02 22  mo. 

6/20 fertile  (pi.  22) . .  7/4/05 60i  mo. 

7/23 risoria-humilis,  infertile;  7/25/06.72  mo. 

7/25;  no  development. 
8/5;  not  hatched. 

8/7 died  10  days  old  (food  ?) 5  mo. 

8/.30 fertile 5/23/05 57  mo. 

9/1 dark  (fertile). .  .alive  4/?/02 19  mo. 

12/19;  no  development. 
12/21;  no  development. 


9  M  1.  5/29;  hatched;  3/14/05;  46j  mo.  (see  pi.  22). 
M  2.  5/31;  probably  no  development. 

9  N.      7/5 hatched 9/9/03 26  mo. 

d'  O  1.  8/5 dark 2/12/02 6  mo. 

902.  8/7;  hatched (weaklyfertile  with  L  2);  9/7/05;  49  mo. 


H  1.   1/10/01;  no  development. 
H2.  1/12/01;  no  development. 

11.  2/6 hatched  (care?)  4/4/01 2  mo. 

12.  2/8 hatched alive  4/?/01 2  mo. 

Jl.  2/25 hatched 4/8/01 'ijmo. 

<f  J2.  2/27 hatched 11/16/01  (care). 

K  1.  3/27;  not  hatched. 
cfK2.  3/29 fertile aUve  3/1/05.  .  .47+  mo. 

L  1.  4/28;  some  development, 
c?"  L  2.  4/30;  (weakly  fertile  with  O  2) ;  killed  3/28/04;  35  +  mo. 


P  1.  3/25/02;  not  hatched. 

cf'  P  2.  3/27/02. .  .dark  ' 2/3/04 22 

9  Q  1.  4/29 dark 6/21/04 26  mo. 

9  Q2.  4/31 hatched 1/8/04 20^ 

9  R  1.  6/2 hatched 6/20/03 12^  mo. 

d'  R  2.  6/4 hatched 8/2/03 14  mo 

9   S  1.  7/8 dark alive  3/25/03  .  .  .9+  mo 

d"  S2.  7/10 dark alive  3/25/03  .  .  .9+ mo 

9  T  1.  8/14 dark 9/15/03 13  mo. 

T2.  8/16 dark 3/25/03;  missing. 

9  Ul.  9/21 hatched 1/14/04 16  mo, 

U2.  9/23 hatched alive  .3/25/03.  .  .6+ 


V  1.  1/9/03  lone  hatched,   li 
V2.  1/11/03/     development. 

W  1.  3/6;  no  record. 

W  2.  3/8;  no  record. 


2   weeks;  other  some 


(DD  8,  DD  10) 


'  The  darker  and  lighter  shade8>ere  not  thus  classified  during  1902. — Editor. 
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male  risoria  (table  144);  more  fertile  with  a  male  hiimilis  (table  145).  Two 
brother-and-sister  matings  of  humilis-risoria  hybrids  are  of  interest.  One  pair 
of  hybrids  which  were  themselves  hatched  from  eggs  laid  toward  the  extremes 
of  the  season  (April  and  August)  was  very  weakly  fertile;  only  one  of  their  eggs 
hatched  in  about  18  tests  (table  146).  The  other  pair  of  parents,  hatched  from 
eggs  (same  clutch)  laid  in  June.  This  pair  was  much  more  fertile,  hatching  11 
young  from  34  tests.  One  of  the  males  of  this  group  (Fj  generation  of  humilis  x 
risoria)  is  shown  in  adult  plumage  and  in  juvenal  plumage  in  pi.  23.  These  illus- 
trations will  show  that  there  is  a  greater  similarity  of  the  Fj  generation  than  of 
the  Fi  generation,  with  the  darker  species  (^7.  humilis).  The  two  dark  birds  of 
this  fraternity  whose  sex  is  known  were  males;  the  only  light-colored  bird  whose 
sex  is  known  was  a  female. 

Is  the  whole  series  of  developmental  stages  a  series  of  reversions?'"  If  so,  then  a  final 
stage,  which  is  a  case  of  re^'ersion,  must  be  arrested  development.  The  matter  is  so  regarded 
by  Ewart.  I  think  reversions  are  not  arrests,  but  due  to  germs  of  different  stamps.  Germs  of 
the  same  bird  may  be  sometimes  white,  sometimes  brown.  My  experiments  in  crossing,  and 
the  issue  of  white  offspring"  from  dark  hybrid  parents,  seem  very  instructive  in  this  sense. 

We  do  not  start  with  like  germs  and  stop  short  with  one  germ,  at  white  for  example,  and 
go  on  with  the  other  to  brown.  Otherwise  the  latest  stage  would  be  preceded  by  white ;  or,  if 
white  be  the  later  stage,  then  it  should  be  preceded  by  brown,  the  brown  appearing  in  the 
first  plumage,  the  white  in  the  second,  after  the  manner  of  the  geopelias."-  In  this  case  it 
is  not  a  question  of  supremacy  (prepotency) — a  struggle  for  mastery  as  Ewart  suggests — 
with  victory  faUing  now  to  the  ancestors,  now  to  the  moderns,  but  it  is  a  question  of  original 
constitution.  In  the  case  of  these  geopelias  the  germ  develops  and  at  one  age  gives  the 
ancestral  color  and  a  Uttle  later  it  gives  the  final  color.    (T  22) 

Table  141. 
Pair  1. 
&  Humilis-risoria  hyb.  (K  2) :  3/9/01 ;  reddish  isabelline. 
9  St.  alba  (O);  9/20/03;  white.     Purity  (?). 

9  Al.  7/4/02 very  light  pale  risoria dead  10/5/04* 27  mo. 

d'  A  2.  7/6/02 very  light  pale  risoria dead  11/27/02 4^  mo. 

9  B  1.  8/13 complexion  dark dead  5/23/05 33|  mo. 

cf  B  2.  8/15 complexion  dark dead  10/23/02 2  mo. 

9  C  1.  2/13/03 complexion  dark '. (sick,  killed);  4/15/05 2fimo. 

cf  C2.  2/15/03 complexion  dark (sick,  killed) ;  7/21/04 17  mo. 

D  1.  3/27;  not  hatched. 

D2.  3/29 light  risoria dead  4/29/03 1  mo. 

El.  5/4;  deserted. 
E  2.  5/6;  deserted. 

c?  F.      5/15 pale  risoria,  w.  flush  of  red dead  12/10/04 19  mo. 

G  1.  7/7 risoria-humilis dead  9/26/03 2J  mo. 

G2.  7/9 light  risoria de.gd  winter  1903-4 7  (?)  mo. 

Pair  S. 
cf  Risoria-humilis  (A  1). 
9  St.  alba  (1);  (1901).     Purity  (?). 
A  1.5/12/021  ,,        ,  •  ,    J    u  11  n  1.  5/22;  circle  of  blood. 

A  2.  5/14/02/°°^  ""*"  '""'"■^°'  °"'"  P"''"''^  '''''  H  2.  5/24;  no  development.  (DD  9) 

*This  and  the  two  following  clutches  present  an  interesting  situation  as  regards  longevity  and  sex  on  the  one  hand,  and 
egg  of  the  clutch  and  sex  on  the  other.  Here  the  sire  is  a  hybrid,  the  dam  possibly  a  hybrid;  the  more  typical  relation  of 
the  sexes  within  the  clutch  is  reversed;  the  more  typical  longevity  relation  is  maintained. — Editor. 

'» This  is  the  most  complete  statement  I  find  on  the  subject  of  reversion,  and  it  has  been  thought  best  to  place 
it  here.  It  was  probably  written  about  1900-1,  and  apparently  as  a  result  of  an  examination  of  Ewart's  (The  Penycuik 
Experiments,  London,  1899)  ideas  on  reversion. — Editor. 

"Something  of  the  author's  (earlier)  idea  of  "germ  differences"  is  thus  included  in  the  discussion  of  reversion. — 
Editor. 

'-See  Chapter  X,  Vol.  I. — Editor. 


A.  Adult  male  F2  hybrid,  St.  humilis  X  -St.  risana  (Dl).    Hatched  May  4, 1901;  age8  months.     X  0.6.    Hayashi 

del.,  Jan.  1902.  Sire,  St.  humilis  X  risoHa  hybrid  (C2) ,  shown  in  color  plate  22,  figure  B.  Dam,  St.  huimhs 
X  risaria  hybrid  (CI) .  The  parents  were  brother  and  sister.  Color  a  shade  darker  and  size  a  little  smaller 
than  that  of  parents.  Neck-ring  rather  narrow.  Eye-lid  pale  whitish.  Inner  circle  of  iris  dusky  or  hazel; 
outer  one-half  or  two-thirds  dull-brownish  orange. 

B.  Juvenal  male,  St.  humilis  X  St.  nsoria  F2  hybrid  (Dl).     Age  6  weeks.      X  0.7.     Hayashi  del.,  June  1901. 

Same  bird  as  adult  above,  figure  A.  This  bird  agrees  with  its  hybrid  parents  and  its  pure  grandparents  m 
having  lighter  juvenal  and  darker  adult  plumage.     See  characters  of  the  adult. 
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c?  Humilis-risoria  hyb.  (D  1);  7/23/00.' 
9  St.  humilis  (THI-B  2);  7/7/00. 


5/29/02;  no  development. 


&  B  1.  7/9 1  R. 

9  B2.  7/11.  .  .1  R. 


Mke  humilis. 
.lighter  color. 


'  The  sire  (D  1)  was  previously  used 
one  7-day  embryo  were  produced  (DD  9). 


C  1.  S/12;  dark  complexion;  probably  died  early. 
C  2.  8/14;  dark  complexion;  probably  died  early. 

D  1.  10/4;  dark  complexion,  dead  11/5/02. 

D  2.  10/6;  dark  complexion,  dead  11/5/02.  (UD) 

th  his  hybrid  sister  (,F  2).    Only  weak-shelled  eggs  (4)  and 


cf  Humilis-risoria  hyb.  (F  1);  8/30/00;  (dark)  reddish  isabellii 
9  St.  risoria  (4)    1900. 


4/25/01; 
4/27/01; 


:  development.^ 
:  development. 


5/8;  did  not  develop. 

5/10;  like  humilis;  dead  10  days 


C.      5/29;  7  day  embryo. 


&¥l. 
O^  F2. 


cf  Gl. 
cf  G2. 


6/6;  no  development. 
6/8;  no  development. 


7/21 ;  no  development. 

7/23;  like  humilis;  alive  3/26/03. 


10/26;  like  humilis;  10/5/04. 
10/28;  like  humilis;  alive  3/26/03. 


12/17;  like  humilis;  10/7/03. 
12/19;  like  humUis:  killed ;2  4/30/03. 


2/5/02;  7-10  day  development. 
2/7/02;  developed  to  hatching. 


3/1;  light  color;  killed ;2  5/3/02. 

2  failed;  other  cf  color  of  sire;  alive  3/26/03. 
'  Poor  incubation. 


3/20/°" 


,K  1.4/23;  color  dark;  12, 


L  1.  5/29;  did  not  hatch. 
9  L2.  5/31;  dark;  12/25/03. 


cTN. 


g^gpjone  dark;  6/10/05;  othc 
8/15;  dark;  8/2/04. 


9  O  1.  9/27;  like  risoria;;  12/18/02. 
O  2.  9/29;  no  development. 


2/26/03;  dark. 

2/28/03;  dark;  soon  died  (care). 


Q  1.  4/15;  did  not  hatch. 
Q2.  4/17;  did  not  hatch. 


R  1.  5/8;  deserted. 
R2.  5/10;  deserted. 


S  1.  5/23;  no  record. 
S  2.  5/25;  no  record. 


-  Had  weak  legs. 


t  (3) ;  1900;  killed  3/14/05;  isabelline  as  light  as  mate,  no  red. 


cfSt^ 

9  Hum.-risoria  hyb.  (B  2);  6/2/00;  4/5/06;  light  hyb.,  trace  reddish. 


Jl. 
cf  .12. 


4/29/01;  some  development. 

5/27;  broken. 

6/5;  developed  4  to  7  day  embryo. 

7/8/01;  light  .as  sire;'  dead  3/10/04. 

8/5;  no  development. 
8/7;  no  development. 

10/31;  hatched;  died  same  day. 
11/2;  trace  of  development. 

2/26/02;  developed  to  hatching. 
2/28/02;  light  as  sire;  dead  8/9/02. 

4/6/02;  no  development. 

5/2;  small  enibr.vo. 
5/4;  small  embryo. 


5/20;  little 

5/22;  "usua 

all' 


•  no  development. 
?  hyb.  color"  (?  i 
■  3/26/03. 


K.      6/26;  dark  (like  dam) ;  alive  3/26/03. 

L  1.  7/26\one  no  development. 

L2.  7/2s/one  like  risoria;  dead  11  '29,,  03. 


M.      9/1;  no  record. 

9  N.      7/25/03;  light;  like  risoria;  1,  10/07. 

Several  eggs  laid  winter  and  spri 
no  record  kept. 

ng,  1904; 

0  1.  8/12;  no  record. 
0  2.  8/14;  no  record. 

P  1.  7/29/04;  no  development. 
P2.  7/31/04;  like  risoria. 

Q.      S/31/04;  4  R-2  L;  light,  like  riswin. 

Rl.  1/4/05;  4  R-3L;  dark. 

R  2.  1/6/05;  some  development  (nest  bad). 


All  young  here  called  "light"  or  ' 


at  of  red  of  hi 
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Table  145. 
Pair  J. 
cT  Bt.  humilis  (3);  from  dealer  1905;  color  dark. 
9  Hum.  risoria  hyb.  (C  1);  6/16/99;  color  lighter  than  humilis. 
,        .  n  A  1.  8/16/05\one  (HHR  I— cf);  nearly  color  of  dam;  dead  10/7/07. 
o^  and  V  ^  2.  8/lS/05/one  (HHR  2—  9 ) ;  nearly  color  of  sire;  dead  8/20/08;  fertile. 

B  1.  4/12/OG;  not  well  incubated.  E  1.  3/14/07;  not  well  incubated. 

B  2.  4/14/OG;  not  well  incubated.  E  2.  3/16/07;  not  well  incubated. 

9  CI.  5/21 HHR  3.  F  1.  3/30 HHR  6 interm.  of  dam  and  sire. 

rf'C2.  5/23 HHR  4 killed  7/10/06.  F  2.  4/1;  did  not  hatch. 

D  1.  9/20 HHR  5.  G]l.  5/1;  did  not  develop. 

D  2.  9/22;  did  not  hatch. G  2.  5/3;  did  not  develop. 

Pair  £. 
J  St.  humilig  (5) ;  8/16/00;  6/26/04;  dark. 
VHum.-risoria hyb.  (F  2) ; 9/1/00; dark. 
A  1.  5/19/02;  no  development.  E  1.  5/3;  Bome  development. 

A  2.  5/21/02;  no  development.  E  2.  5/5;  (4  R);  dead  12/6/03. 

B  1.  7/17\one  9  (3  R) ;  color  of  humilis  9  ;  11/20/03.  F  1.  7/25;  no  record. 

B  2.  7/19] one  some  development.  F  2.  7/27;  no  record. 

C  1.  8/18;  did  not  hatch.  G-      9/19;  no  record. 

C  2.  8/20;  did  not  hatch.  H  1.  4/8/04;  developed  to  hatching,  failed. 

D  1.  4/10/03;  did  not  hatch.  H  2.  4/10/04;  developed  to  hatching,  failed. 

D  2.  4/12/03;  dark  complexion;  died  at  once.  (A  12,  DD  8,  DD  9) 

Table  146. 
d'  Humilis-risoria  hyb.  (L  2) ;  4/30/01 ;  brother. 
9  Humilis-riaoria  hyb.  (O  2) ;  8/7/01 ;  sister. 
A  1.  5/4/02;  some  development;  deserted.  F  1.  10/2;  no  development. 

A  2.  5/6/02;  some  development,  broken  F  2.  10/4;  pricked  shell,  failed. 

B  1.  5/25;  no  development.  G  1-  10/26;  no  record;  probably  not  hatched. 

B  2.  5/27;  developed  to  hatching;  perhaps  relieved  G  2.  10/28;  no  record ;  probably  not  hatched. 

too  soon,  H  1.  4/12/03;  no  record ;  probably  not  hatched. 

C  1.  7/10;  developed  near  to  hatching;  died.  H  2.  4/14/03;  no  record;  probably  not  hatched. 

C  2.  7/12;  developed  few  days.  I  1.  7/7;  developed  near  to  hatching,  failed. 

D  1.  7/31;  developed  few  days.  I  2.  7/9;  developed  near  to  hatching,  failed. 

D  2.  8/2;  developed  few  days.  J  1.  g/H;  some  development. 

E  1.  8/21;  did  not  hatch.  J  2.  9/13;  some  development. 

E  2.  8/23;  did  not  hatch.  „  K 1.  10/6"!        ^  ,-.,.,,   j  .     ,      ,.  j       , 

K2    jo/ofone  9  (7)  hatched  dark;  other  no  development. 

(DD  1,  A  12) 
Table  147. 
d  Humilis-rifloria  (C  2) ;  6/18/00;  lighter,  hum.-ris.  hyb.  (see  pi.  22). 
9  Humilis-risoria  (C  1);  6/16/00;  probably  like  above. 

A  1.  3/21/01;  thin,  broken;  some  development.  nNl.7/17'13 complexion  dark;  dead  12/3/02. 

A  2.  3/23/01 ;  thin  shell  broken.  *N  2.  7/19/3 complexion  light;  dead  l/?/04. 

B  1.  3/30;  soft  shell.  G  1.  10/12;  no  record,  probably  not  hatched. 

B  2.  4/1;  soft  shell.  C.  4/10;  no  development.  O  2.   10/14;  no  record,  probably  not  hatched. 

cf  Dl.  4/19.  .1.  .like  humilis  9  :  dead  1/3/03  (see  pi.  23).  P  1.  3/25/03;  developed. 

D  2.  4/21;  small  embryo.  P  2.  3/27/03;  developed.        Q.      4/10;  no  development. 

El.  5/16;  not  hatched.  cfRl.  4/27.  .5.  .dark  (with  much  red);  killed  8/15/04. 

E  2.  5/18;  not  hatched.  R  2.  4/29.  .5.  .dark;  dead  10/25/03. 

F  I.  7/23;  no  development.  S  1.  5/30.  .6.  .diirk;  dead  1/1/04. 

F  2.  7/25;  no  development.  S  2.  6/1;  no  development. 

'G  1.  8/7\one.  7  to  12  day  development;  one;  2    .  .    like  T  1.  7/28;  no  record,  probably  no  development. 

G  2.  8/9)      humilis,  dead  few  days.  T  2.  7/30;  no  record,  probably  no  development. 

H.      3/21/02;  no  test.  U  1.  Spring  1904;  no  record. 

I  1.  4/5;  small  embryo.  U  2.  Spring  1904;  no  record. 

9X2.  4/7 2 nsona-Iike  +  reddish 12/5/02.  V  1.  Spring  1904;  no  record. 

J  1.  4/23;  6  to  10  day  embryo.  ^  -■  ^'^""8  ^^^^-  "°  '■'='=°''''- 

J  2.  4/25;  6  to  10  day  embryo.  W  1.  5/10\one,=  8;  died  soon;  one,  probably  no 

Kl.. 5/13... 4... complexion  dark.  W  2.  5/12|'        development. 

K  2.  5/15;  no  development.  X  1.  7/2l\  ,         .,•.•..     j     .,    ,„  <  ;{  a 

'  *  „  „   „'/„„>one  color  of  naorxa;  dead  at  1  day;  one  failed. 

L.      6/7;  developed  (disturbed  ?).  ^  ^-  ^ '  ^^> 

M  1 .  7/3\one  1  to  3  day  embryo.  1 1'  «/» •  P^'^bly  no  development 

M  2.  7/5/oneless  developed.  Y  2.  8/11 ;  probably  no  development. 


SEX-LIMITED    HEREDITY    IN    CERTAIN    CROSSES. 


155 


Table  148. 
Pair  t. 

lishyb.  (E  1);  7/26/02;  dark. 


9  Alba-humilis  hyb.  ?  (C  1);    7/29/02;  white. 


A  1. 

&  h2. 


5/11/03;  not  hatched. 

5/13/03.  .RAH-1.  ..  .complexion  dark. 

7/8 RAH-2.  .  .  .complexion  light. 

7/10;  no  development. 
8/8;  (?)  no  development. 
8/10;  (?)  no  development. 


E  1.  5/8/04;  no  development. 
E  2.  5/10/04;  no  development. 
F  1.  6/22;  (?)  no  development. 
F  2.  6/24;  (?)  no  development. 
G  1.  8/5\ 
G  2.  S/?/"""'  ^' 


lopment;  other,  none. 


4/4/041 


one  no  development;  RAH-3,  dark. 


cf  Alba-humilis  hyb.  (A  2);  9/29/02;  dark. 

9  Risoria-humilis  hyb.  (B  1);  4/22/01;  light. 

5/1/03; I 
5/3/03; I 

10  development, 
lo  development. 

B  1.  5/24;  probably  no  development. 
B  2.  5/26;  probably  no  development. 

7/9/03;  no 
7/11/03;  n( 


7/27;  (?)  I 
Probably  i 


development. 
)  development. 


development. 
)  second  egg. 


Pair  S. 
cT  Alba-humilis  hyb.  (A  2) ;  6/1/02;  dark. 
9  Alba-humilis  hyb.  (B  2);  7/1/02;  white. 

C  1.  9/12;  (?)  no  development. 

C  2.  9/14;  (?)  no  development. 

D  1.  4/7/04;  blood  circle. 

D  2.  4/9/04;  no  development. 


A.  4/18/05;  near  rw 
B  1.  4/29;  not  tested. 
B  2.  5/1;  not  tested. 


Table  149. — Reciprocal  crosses  of  humiUs-risorla  hybrids. 
Pair  1. 
cf  Risoria-humilis  hyb.  (.4.  1).  8/2/01;  darker,  more  like  humilis. 
9  Humilis-risoria  hyb.  (N  1);' 5/29/01;;  3/15/05;  (?)  less  dark,  toward  risoria. 
G  1.  3/27/03;  no  development. 
G  2.  3/29/03;  no  development. 
H.      4/7;  some  development,  deserted. 
II.  9/14;  pricked  shell,  relieved,  (killed). 
I  2.  9/16;  developed  to  hatching. 
J  1.  4/3/04;  apparently  no  development. 
J  2.  4/5/04;  apparently  no  development. 
K  1.  7/5;  no  record;  probably  not  hatched. 
K  2.  7/7;  no  record;  probably  not  hatched. 
9  L  1.  7/28;  (8)  darker  than  sire  (not  fertile  3/ 
L  2.  7/30;  probably  no  development. 


Pair  S. 
cf  Risoria-humilis  hyb.  (A  1.);  same  as  above. 
9  Humilis-risoria  hybr(B  2) ;  6/2/00 ;   4/5/06. 
i;  killed  5/3/05.  C.      5/30;  probably  not  hatched. 


A  1. 
A  2. 

4/28/02; 
4/30/02; 

no  development, 
no  development. 

Bl. 
B2. 

5/ll\one  (3)  complexion  dark  (soon  died);  one  did 
5/13/     not  hatch. 

C  1. 
C2. 

^/^}one  some  development;  om 

;  no  development. 

Dl. 
c?D2. 

6/30;  no 
7/2; (3) 

development, 
color  of  dam. 

El. 
E2. 

8/2;  (4)  dark  complexion;  died 
8/4;  not  hatched. 

soon. 

Fl. 
F2. 

9/30/°"' 

!  developed  few  days;  i 

Dne  no  development. 

Pai, 


cf  Humilis-risoria  hyb.  (S  2) ;  7/10/02;  color  dark. 
9  Risoria-humilis  hyb.  (G  2);  10/13/02;  color  light. 

A  1.   11/7/04;  color  dark;  had  a  defective  eye  and  killed  1/2/05. 
A  2.   11/9/04;  did  not  develop. 


(DD7,  DD9,  A  12) 


Pair  /,. — Reciprocal  cross  of  \  humilis-^  risoria  hybrids. 
cf  Humilis-risoria  X  humilis  hyb.  (B  1);  7/9/02;  dark,  near  humilis. 
9  Humilis  X  risoria-humilis  hyb.  (B);      7/18/02;  11/20/03;  dark,  n. 
C  1.  5/30/03;  complexion  dark  humilis-ViVe;  soon  killed  by  lice. 
cf  D2.  7/11/03;  pale  gray  risorm-like;  dead  S/10/03. 


(  =  all  of  record;  A  12) 
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CROSSES  INVOLVING  THE  SURATE  TURTLE-DOVE,  AND  BLOND,  WHITE,  AND 
RED  RING-DOVES. 

Several  of  the  hybrids  whose  nature  and  origin  have  been  discussed  in  the 
preceding-  pages  were  crossed  with  other  hybrids  containing  another  (dark)  species 
(Spilopelia  mratensis)  of  a  genus  not  distantly  related.  This  material  may  be  more 
appropi'iately  treated  here  than  elsewhere,  though  the  data  for  the  first  crosses  of 
suratensis  are  too  meager  to  permit  any  conclusion  as  to  an  association  of  sex  and 
color  in  the  offspring.  There  is,  however,  evidence  here  to  indicate  that  "white" 
and  "light  color"  tend  to  predominate  in  the  season  of  lowest  fertility  (weakest 
germs),  and  that  the  late  autumn  is  the  period  of  such  lowest  fertility.  Similarly, 
there  is  here  further  evidence  that  the  very  first  egg,  or  clutch,  of  the  season — 
particularly  when  this  proceeds  from  quite  early  in  the  season — is  weaker  than  the 
eggs  or  clutches  that  succeed  it,  and  that  the  second  eggs  of  most  of  the  clutches 
produced  by  females  of  pure  species  have  less  developmental  energy  than  have  the 
first  eggs  of  the  corresponding  clutches. 

Before  proceeding  to  an  examination  of  the  data  bearing  upon  these  points 
it  is  here  appropriate  and  of  interest  to  note  the  sex-ratio  in  these  crosses  of  closely 
related  species.  To  give  a  more  definite  picture  of  this  situation  table  156  has  been 
prepared.  Only  those  crosses  in  which  the  female  w-as  pure,  not  hybrid,  are  thus 
summarized.  It  will  be  seen  that  the  proportion  of  males  and  females  is  nearly  or 
quite  normal  to  intra-specific  matings,  there  being  64  males  to  59  females.  The 
fact  that  some  of  these  species  are  among  those  most  extensively  used  in  the  very 
wide  crosses,  from  which  only  males  arose,  makes  the  sex-ratio  noted  here  of  con- 
siderable significance.  In  many  of  those  very  wide  crosses  the  blond  ring-dove, 
for  example,  was  used  only  as  female  in  the  pair.  It  is  demonstrated  in  table  156 
that  when  matings  were  made  of  these  more  closely  related  species  the  sex-ratio 
remained  nearly  or  quite  the  same,  whether  the  blond  ring  was  used  as  male  or 
female  parent  in  the  cross. 

Four  species  are  represented  in  the  final  offspring  of  this  group  of  matings,  and 
3  species  were  combined  in  several  different  proportions  in  some  offspring.  This 
permitted  a  study  of  the  fractionation  or  divisibility  of  certain  of  the  characters  of 
these  species.  Full  reference  to  these  points  is  made  in  Chapter  XVII.  Illus- 
trations in  color  of  some  of  these  birds  may  be  placed  here,  however,  since  they 
help  to  make  clear  some  features  of  the  breeding  record.  The  very  distinct  char- 
acteristics of  the  Suratc  turtle-dove  are  displayed  in  pi.  24. 

Crosses  of  the  Surate  turtle  (see  pi.  24)  \\ith  the  blond  ring  (table  150)  and  with 
an  F2  risoria  x  alba  hybrid  (table  151)  show  a  very  high  degree  of  infertility  which 

Table  150. 
cf  Sp.  suratensis  (1);  from  dealer  9/30/07;  alive  5/30/15. 


9  St,  risoria  (757) ;  7/27/13;  alive  (tubr 

:rcular)  2/26/15;  (10  clutches  before  K). 

cf  Kl. 
■9  K2. 

8/10/14;  hatched;  dead  S/27/14  (cause  ?). 
,  8/12/14;  hatched,  dead  8/28/14. 

L  1.  8/16;  infertile. 
L  2.  8/18;  2  to  4  day  e 

M  1.  8/20;  infertile. 
mbryo.     M  2.  8/28;  infertile. 

9  Nl. 
N2, 

9/5;  hatched 124 alive  3/1/15. 

.  9/7;  infertile. 

Ol.  9/14;  infertile. 
O  2.  9/16;  infertile. 

PI.  9/25;  infertile. 
P2.  9/27;  infertile. 

Qi- 

Q2. 

10/8.                          Rl.  10/20.                       S  1.   10/30. 
10/10.                        R2.   10/22.                      S2.   11    1. 

Tl.  11/11. 
T2.  11/13. 

(all  infertile.) 
(all  infertile.) 

■9  Ul. 

■cf  U2. 

11/26;  full  term  embryo. 
11/28;  full  term  embryo. 

V  1,  12/30;  infertile. 
V2,   1/1/15;  infertile 

(dam  tubercular,  1/1/15). 

(O.  R.) 

I  . 


'^y'S^'^ 


Adult  Surate  turtle-dove,  Spilopdia  mrcUeiisw.      X  0.7.     Hayashi  del. 
The  full  dark  centers  of  the  feathers,  as  seen  in  Turtur  orieiiidis,  are  here  replaced  by  memal  stripes. 
Three  feathers  from  neck-mark  show  divided  tips,  dark  basal  parts,  and  white  or  brown  tips. 


>^^k 


A.  Adult  male,  St.  alba-risoria  X  St.  rkarin-nlha.     Ilyl.nd  {V:l  oi  t;il.K>   IHD.      Kimu  .-'  of  Sept.  21,  1897; 

alive  Oct.  1904.  X  0.5.  Hayashi  del.,  Feb.  1902.  General  coloration  distinctly  lighter  than  that  of  the 
blond  ring  (see  plate  8).  The  effect  of  the  white  ring  (St.  alba)  is  further  seen  in  the  very  hght  quills  of  the 
wing  plumage,  and  in  the  increased  white  edging  to  the  feathers  of  neck-mark.  This  sturdy  individual 
mated  with  a  homer,  a  Chin«8e  turtle,  and  with  three  ring-doves. 

B.  Adult  male  ring-dove  X  Surate  turtle-dove.    Hybrid  (F).    Hatched  Sept.  2.5,  1889.    X  0.5.    Hayashi  del. 

Sire,  St.  alba-iisoria  X  risoria-nlba  (D2,  color  of  blond  ring).  Dam,  Spilnpelia  .mratemh.  Note  reduction 
{horn  suraten-sis)  of  area  of  neck  mark,  the  divided  feather-tips  (three  separate  feathers);  also  lighter 
general  color  and  reduced  mesial  stripes.     See  neck-mark  in  plate  34,  figure  4. 
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A  1.  4/11/99;  no  development 
A  2.  4/13/99;  no  development 
B  1.  4/26;  no  development. 
B  2.  4/28;  no  development, 
C  1.  6/5;  no  development. 
C  2.  6/7;  no  development. 
D  1.  6/28;  no  development. 
D  2.  G/30;  no  development. 
E  1.  8/1;  no  development. 
E  2.  8/3;  no  development. 

'  The  single  offspring  from  the  above  c 
interesting  progeny.     This  breeding  record 


cf  alba- 


Table  151. 
(f  alba-ris.  X  ris.-alba  hyb.  (D  2) ;  7/24/97;  (brown). 
9  Sp.  suratensis;  prob.  imported  1897;  dead  7/20/00. 

d'  F  1.  9/13/99;  hatched  (,F-0);  mated  '  to  5   9  's;  ali' 


I  2/19/08  (see  pi.  25). 


F  2.  9/15/99;  no  development. 
G  1.  9/5;  no  development. 
G  2.  9/7;  no  development. 
H  1.  10/19;  no  development. 
H  2.   10/21;  no  development. 

I  1.   11/6;  no  development. 

12.  11/8;  no  development. 

J  1.  12/1;  pricked  shell,  died. 

J  2.   12/3;  no  development. 

ross  was  mated  successively  with  five  different  females  and  became  the  i 
is  detailed  in  tables  152,  153. 

Table  152. 
X  suraten.  hyb.  (F-0) ;  9/13/99;  alive  1908;  dark  (pi.  25). 


K  1.  12/21;  thin  shell,  broken. 
K  2.   12/23;  no  development. 

L  1.   1/7/00;  no  development. 

L  2.   1/9/00;  no  development. 
M  1.  2/10;  probably  not  tested. 
M2.  2/11;  soft  shell. 


9  St.  alba;  (1902  ?);  white. 
4/8/03;  some  development. 
4/10/03;  hatched;  complexion  dusky;  dead  at  1  day. 

5/1 T  1 color  pale  risoria  (see  pi.  26) . 

5/3 T  2 darker  risoria  than  B  1;  pupil  central. 

6/5 T  3 dark  as  sire;  pupil  central  (nearly). 

6/7;  few  days  development. 

7/14 T4 nearly  dark  as  sire;  fertile. 

7/16;  no  development. 


:  (  9  T  5)  light  as  : 


,E  1.8/221 
E  2.  8/24/° 
F  1.  9/29;  no  development. 
F  2.  10/1;  no  development. 


2/18/04;  no  development. 

2/20/04.  .T  6 complexion  light  i 


6/3/04; 1 
6/5/04; I 


H  1.  3/28;  dark  complexion;  killed  in  nest. 
H  2.  3/30;  dori-  complexion:  thrown  from  nest,  killed 
(DD) 
Table  153. 
cf  alba-ris.  X  ris.-alba  X  suraten.  hyb.  (F-O)  same  as  above;  127+  mo.,  dark. 
9  alba-humilis  hyb.  (E2):  10/1/02;  10/15/05;  36|  mo.;  white, 
development.  B  1.  7/2/04;  no  development, 

development.  B  2.  7/4/04;  no  development. 


9  St.  risoria,  1903,  given  8/20/04;  typical  blond  ring. 
2    8/26/041°"®'  '•^'•'h^d;  complexion  dark  risoria:  dead  (lice)  at  1  day;  other,  no  development. 


9  St.  humilis  (4)  gi' 
6/15/05;  no  development. 
6/17/05;  no  development. 

8/11 RSHl color  o 

8/13;  no  development. 


5/27/05;  dead  2/?/00. 


B  1.  7/?/05;  no  development. 
B  2.  7/?/05;  no  development. 


This  cf  refused  to  accept  other  9  's  offered  him  till  9  St.  alba  (from  dealer,  probably  1905)  given  Sept.  1900  . 
A  1.  9/18/06;  no  development. 
A  2.  9/20/06;  no  development. 

cfBl.  9/24 RS-Al pale,  very  light  risona dead  4/10/09 30J  mo. 

B  2.  9/26;  no  development. 


,  nearly dead  12/22/08  . 


d'Dl. 

D2. 

El. 

E2. 

Gl. 

G2. 

HI. 

H2. 
cf  II. 
cf   12. 


2/14/07 RS-A2 

2/16/07;  no  development. 

3/24 RS-A  3 darker  than  RS-A  2 dead  6/28/10 . 

3/26;  no  record,  probably  not  hatched. 


.  22  mo. 
.39  mo. 


4/26;  no  development. 
4/28;  no  development. 
8/1;  hatched,  diminutive  r 
8/3;  no  development. 

8/25 RS-A3-R... 

8/27;  no  development. 

10/10 RS-A  5 

10/12 RS-A  6 

2/19/08;  no  development. 


F  2. 


;  no  development, 
no  development. 


;  dead  (lice)  at  a  day. 


.dead  before  2/5/11 


.complexion  dark,  dead  (lice)  at  12  days, 
.complexion  dark,  dead  (lice)  at  12  days. 
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is  doubtless  partly  accounted  for  by  the  fact  that  in  each  case  one  parent  died 
at  or  near  the  close  of  the  breeding  period.  From  the  latter  cross  a  single  bird 
matured.  This  male  (F-O),  though  of  general  dark  color,  was  a  true  intermediate 
to  bis  ring-Surate  parents  in  color  and  color-pattern  characteristics,  as  is  well 
shown  in  pi.  25.  He  was  mated  to  5  different  females,  as  indicated  in  tables  152 
and  153.  When  4  to  5  years  old  and  mated  to  a  St.  alba,  half  of  the  eggs  produced 
were  hatched;  at  7  to  8  years  old,  with  another  alba,  only  7  of  19  eggs  were  hatched. 
With  an  alba-humilis  hybrid — a  group  elsewhere  noted  to  be  of  low  fertility — 
there  was  no  trace  of  development  in  any  of  4  tests.  With  St.  risoria  1  young 
hatched  from  2  tests;  and  with  St.  humilis  1  young  hatched  from  6  tests.  It  is 
clear  therefore,  that  this  bigeneric  hybrid  did  not  possess  full  fertility  with  2  of 
the  3  parental  species,  nor  with  a  third  one  related  to  them. 

One  of  the  offspring  of  the  above-described  male  {F-O)  and  a  St.  alba  female  is 
shown  in  color  in  pi.  26.  Its  color  is  several  grades  lighter  than  that  of  the 
sire.  Some  of  this  fraternity  were,  however,  darker  than  this  individual.  There 
was  in  this  family  no  limitation  of  color  by  sex;  there  were  darker  and  lighter  males, 
as  well  as  darker  and  lighter  females.  The  pale-colored  male  just  referred  to  in 
the  plate  was  crossed  with  a  humilis-risoria  hybrid  (table  154),  which  was  darker 
than  the  mate  in  color,  and  with  this  bird  threw  several  "white"  3'Oung  (5  of  13), 
in  addition  to  two  or  three  different  darker  shades  of  young.  One  of  the  darker  of 
these  dark  offspring  is  reproduced  in  pi.  26.  This  interesting  bird  is  a  hybrid  of  4 
species  belonging  to  two  genera. 

We  may  now  return  to  a  consideration  of  other  features  of  the  breeding  data. 
The  results  from  the  mating  of  the  male  (F-O)  with  the  pure  white  rings  deserve  a 
further  word.  This  male  was  4  alba,  i  risoria,  i  suratensis,  and  sired  16  young 
from  the  two  matings  with  female  St.  alba;  there  were,  however,  no  white  offspring. 
The  tendency  toward  suratensis  color  in  these  young  is  clear  in  about  9  cases;  a 
tendency  toward  risoria  is  shown  in  about  7  individuals.  In  this  case,  as  previ- 
ously noted  with  orientalis,  risoria,  and  humilis,  the  species  alba,  when  used  as  dam, 
only  slightly  modifies  the  color  of  the  young  of  the  Fi  generation. 

In  the  first  mating  of  this  same  male  with  St.  alba  (table  152)  it  is  clear  that  the 
late  autumn  is  the  period  of  least  developmental  capacity  for  the  germs,  and  that 

Explanation  of  Plate  26. 

A.  Adult  male  complex  hybrid  (TH  7).    Hatched  Apr.  19,  1905.    Six-tenths  natural  size.    Hayashi 

del.,  July  1906. 

Four  species  are  represented  in  this  hybrid:  St.  alba  has  entered  three  times  (  =  .5/16).  <S'(.  risoria  has  entered 
three  times  (  =  5/16).  Spil.  suratensis  has  entered  once  (  =  2/16).  St.  humilis  has  entered  once  (  =  4/16).  The 
sire  is  shown  in  color  below,  fig.  B;  neck-mark  in  pi.  34.  The  dam  was  a  St.  humilis  x  St.  risoria  hybrid  (O  2)  of 
dark  color. 

The  size  of  TH  7  is  about  the  same  as  that  of  St.  risoria  x  St.  humilis  hybrids,  or  a  trifle  smaller.  The  color 
strongly  resembles  a  male  St.  risoria  x  St.  humilis  hybrid,  but  with  a  weak  suratensis  mark  (mesial  stripe),  which  is 
about  the  same  as  that  of  the  first  risoria  x  suratensis  hybrid.  The  mesial  stripes  of  the  sire  (T  1)  are  very  faint  in 
this  bird;  this  is  caused  not  by  a  direct  effect  on  the  region  of  the  mark,  but  by  a  strengthening  of  the  pigmentation 
as  a  whole.    The  neck-mark  is  now  practically  that  of  14/16  of  the  ancestry. 

B.  Adult  male  Streptopelia  risoria  (1/8)  —  Spilopelia  suratensis  (1/4)  —  St.  alha  (5/8)  li3-briil  (T  1). 

Hatched  May  16,  1903.     Six-tenths  natural  size. 

Sire,  shown  in  color,  pi.  25,  fig.  B.    Dam,  St.  alba  (1902). 

Note  another  degree  of  "lightening"  of  the  Spit,  suratensis  color,  through  a  second  ring-dove  cross.  The  area 
of  the  neck-mark  is  further  limited,  and  once  more  approaches  the  proportions  found  in  the  ring-dove.  A  slight 
division  of  the  feather-tip 


A.  Adult  male  complex  hybrid  (TH7).     Hatched  Apr.  19,  1905.     X  0.6.     Hayashi  del.,  July  1906. 

B.  Adult  male,  Strejiiopelin  risoria  (y^)  X  Spilopdia  mratensis(H)  X  St.  alba  (Va).     Hybrid  (Tl).     Hatched 

May  16,  1903.     X  0.6.  "..-^^ .- 
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this  period  is  immediately  preceded  and  followed  by  a  predominance  of  light- 
colored  offspring;  while  in  both  the  preceding  and  succeeding  spring-time  there  is  a 
period  in  which  dark  color  predominates.  In  the  second  mating  with  alba,  the 
very  first  and  last  eggs  of  the  two  seasons  show  infertility  (3  cases)  or  light  color 
(1  case).  The  more  infertile  period  here,  however,  would  seem  to  be  May  or  June. 
In  this  last  mating  the  first  egg  showed  greater  developmental  capacity  in  5  cases, 
less  in  none.  In  the  earlier  cross  with  alba,  2  cases  followed  the  rule  and  there  were 
2  exceptions ;  both  of  these  latter,  however,  were  found  in  the  first  clutches  of  the 
two  seasons  embraced  by  the  mating  period.  The  earlier  matings  of  this  series — 
pure  risoria  and  suratensis  females — show  first  eggs  of  pairs  as  more  fertile  in  3 
cases,  less  fertile  in  1  case.  Two  further  illustrations  of  and  no  exceptions  to  this 
rule  are  given  by  another  St.  alba  female  whose  record  is  placed  in  table  154. 

The  bearing  of  season  and  fertility  upon  the  dominance  of  light  or  dark  color 
may  be  further  noted  by  reference  to  the  first  part  of  table  154.     It  will  there  be 

Table  154. 
cf  alba-ria.  X  ris.-allia  X  suraten.  XX  alba  hyb.  (T  1);  5/1/03;  pale  risoria  (see  pi.  26). 
9  humilis-risoria  hyb.  (O  2);  8/7/01;  9/7/05;  49  mo.;  darker  than  above. 

cf  .\  1.  6/21/04 .  .  .  .TH  1 color  dark;  fertile  with  risoria  (1  pale,  and  1  dark  cf  offspring). 

A  2.  6/23/04 TH  2 dark;  toward  humilia. 

B  1.  7/10;  complexion  and  down  indicated  dark  color  like  A  1  and  A  2;  dead  (out  of  nest)  at  3  days. 
B  2.  7/12;  very  small— to  be  while!  dead  (out  of  nest)  at  about  1  to  2  days. 

CI.  8/2 TH3 complexion  and  down  dark,  like  hutnilis. 

C  2.  8/4;  color  white!  dead  (out  of  nest)  at  about  10  days. 

D  1.  8/30;  small  white!  died  (lice)  at  1  day. 

D  2.  9/1;  larger  light  grayish  brown;  toward  earlier  darker  young;  dead  at  18  days. 

El.  9/27;  no  development. 

E  2.  9/29 TH  4 color  white ! 

Fl.  10/31 TH5 light  pale  risoria;  dead  "autumn  1904." 

F  2.  11/2;  no  development. 

G       3/14/05;  color  to  be  while!  dead  (thrown  from  nest)  at  1  day. 

d'Hl.  4/4 TH6 dark;  toward  humilis  and  suratensis  (fertile  w.  alba);  S/14/08 40 

cf  H2.  4/6    TH7 dark,  suratensis  streaks  less  strong  than  TH  6  (see  pi.  26);  matured  (G  8) 


tf  TH  6  above  =  alba-ri3.  X  ris-alha  X  surat.  X  X  alba  XXX  hum.-ris.  (hyb.) ;  4/4/05;  8/14/08;  40 mo.;  dark 
9  St.  alba;  from  dealer  1906;  white. 

cT  A.      5/15/06.  .  .  .TH6-A color  darfc,  near  douraca' dead  2/12/08 21  mo 

R  '>    Q/7(°"®  developed  to  hatching,  failed;  light  down,  and  complexion  of  risoria;  one,  no  development. 


C  1.  4/6/07 
C  2.  4/8/07 
D  1.  2/5/08 
D  2.  2/7/08 
E  1.  3/7/08 


.TH  6-C risoria-like,  w.  trace  reddish  (of  humilis) :  dead  12/C/07 


no  development. 

TH  6-D pale  light  risoria 12/S/09  . 

developed  to  hatching,  failed;  complexion  ligfU  risoria-like. 
no  development  (lack  of  care  of  cT  ?  and  cold  ?). 
no  development  (lack  of  care  of  d'  ?  and  cold  ?). 


<f  TH6-A  above.  5/15/06;  2/12/08  (tuberculosis);  21  mo.;  dark. 
9    9  St.  aiba  (l);'from  dealer  1906;  white. 

9  A.      9/15/07 TH  6-A-A white;  fertile alive  4/14/09 19+  mo. 

(G  8,  DD) 

'  Japanese  rings  and  blond  rings  had  access  to  the  nest  of  this  pair.    It  was  at  first  thought  that  a  douraca  may  have 
left  there  the  egg  that  hatched  this  bird;  but  this  consideration  was  later  overruled. — Editor. 
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seen  that  in  this  mating  the  parents  are  both  "hybrids"  and  that  a  predomi- 
nance of  dark  color  resulted  from  the  "strong  germs"  of  the  spring,  and  a  pre- 
dominance of  white  or  of  light  color  from  the  "weaker  germs  "  of  the  late  season 
and  "out-season."  The  period  of  white  and  pale  color  is  here  clearly  seen  to  be 
the  season  of  greatest  infertility. 

A  case  quite  like  this,  but  even  more  diagrammatic  in  its  representation  of 
the  relation  of  color-dominance  to  season  and  fertility,  is  recorded  in  table  155. 
This  case  was  separately  transcribed  by  the  author  from  the  breeding  record  and 
given  the  following  comment.  It  seems  best  to  present  this  comment  in  quite  the 
original  form: 

White  coining  in  at  end  of  season: 

c?RS-A3 — color  dark  as  a  Japanese  ring, 
?TH  (TA-A— color  white. 
Theie  birds  in  190S  had  the  following  young : 

A.      hatched  6/5,  dark  :is  sire.  C  1.   hatched  8/22,  white  ! 

C  2.  no  development. 

B  1.  hatched  7/10,  dark  as  sire.  D  1.  laid  9/11,  no  development. 

U  2.  hatched  7,  10.  ring-dove  color.  D  2.  laid  9/13,  no  development. 

Laid  once  or  twice  more  during  autumn,  but  no  development.  The  color  began  with 
dark,  later  became  blond  ring,  later,  white;  still  later,  no  development.    (R  16) 

The  sex-ratio  obtained  from  the  several  matings  of  non-hybrid  females  with 
males  of  closely  related  species,  considered  in  this  chapter,  is  summarized  in  table 
156.  It  will  be  noted  that  the  ratio  is  normal  and  that  few  of  these  young  were 
produced  from  eggs  laid  at  an  abnormally  rapid  rate.  Some  of  the  species  involved 
in  these  crosses  with  closely  related  species,  and  yielding  here  a  normal  or  nearly 
normal  sex-ratio,  are  the  same  species  which  have  earlier  been  noted  to  throw  very 
high  proportions  of  males  when  mated  with  very  distantly  related  species. 


&  i  alha-j  ris.-l  surat.  hyh.  (RS-A  .3);  .3,  24/07;  0/28/10;  39  mo.;  dark  as  douraca. 
9  a'i  ris.-jij  surat.- J  hum.  jj  alba  (TH  6-A-A)  (see  note);  9/15/07;  white. 
A.      4/11  'OS;  no  development  (this  egg  from  mating  with  brother  (RS-.4  1)  of  above  cf). 

cf  A.      5/20/08 RS-TH-A nearly  color  of  sire ;  dari dead  S/13/0S 12wka. 

cf  B  1.  6/24 RS-TH-B-r. .  .trace  lighter  than  aire;  dark dead  9/30/OS 14  wks. 

B  2.  6/20 RS-TH-B-i  . . .  like  risoria—pale. 

cT  C  1.  8/G RS-TH-C white! dead  1/1/10 17  mo. 

C  2.  8/8;  no  development. 


D  1.  9/11;  no  development.  (Some  later  eggs;  no  development.) 

D  2.  9/13;  no  development. 


El.  4/12/09 RS-TH-E color  of  sire,  dari. 

E  2.  4/14/09;  developed  to  hatching,  failed;  opened,  found  dead;  while.  (DD) 

Note.— "It  is  possible  that  TH  <?-.4— the  sire  of  TH  G-.-l-A—\^  :i  hybii.l  l.ctwr.Ti    thf    roinni..,,   rin«  {Si.  risoria) 
and  the  Japanese  ring  {St.  douraca)      1  IkmI  .l:ip:Liir^,'  riim^  i_'i,  nini  r.  innri.iii  rini'-  in  i\v    \  n.l    ml  tin  ■,    iii;i\    have  mated 

and  laid  an  egg  in  the  nest  of  c?  'I'll  ^  i  in:,i..|  vmi  li  ,i    ,■   ,W'«i:,     I  In-  |..i  -iKilii^    I   -I M  :•  .i   i  -  i  ■  ■ .  .  ;:i  - 1   ii   TH  G-A 

had  thecolor  and  form  of  such  a  h.N'lii  hi.  .in'l  Ili- Mill  I-  i\  :i- I  li:ii  .ii  -iirli  ;i  !i\  1.1 1.1       ii..ii.:,i  i    .     ■  iiil;'s  voice. 

Even  TH  6-A-A,  although  white,  yrt  li:i-  a  v.ii.'r  il,:,t  -tL.ni-ly  r.n, in.  !>  ..|  tl„.  ,!:,,,;,,,,  -.  ,,:,:•  -nil  I  1,  ,■. ,  i,.  I„,ld  to  the 
above  composition."  Later  Professor  Whitman  said  (G  S) :  "I  now  think  th;it  this  ri'.^iinl.lancc  nf  vciir-c  to  lliat  of  the 
Japanese  ring  comes  through  surantensis.  The  syllables  are  the  s;ime  in  number  as  in  suratensis — and  the  quality  and 
rhythm  are  similar,  though  plainly  distinct." 
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Table  15Q.— Sex-ratio  from  nonhyhrid  females  crossed  with  related  species. 


Cross. 

cT 

9 

Cross.                  cf 

9 

Cross. 

^ 

9 

d'  risoria 

10 

7 

cf  ris.-douraea               3 

4 

cf  ris.-alba 

2 

^ 

9  douraca 

9  risoria 

9  douraca 

cf  humilis 

n 

12 

c?  huni.-risoria               7 

r> 

cf  hum.-risoriu 

, 

9  risoria 

9  risoria 

9  humilis 

&  risoria 

4 

3 

d' alba-ris.  hyb  ■.   .        1 

0 

cf  alba 

1S= 

IS 

9  humilis 

9  suratensis 

9  humilis 

cT  siiratensis 

3 

cf  trispeeific  hyb. 

7 

5 

9  risoria 

9  alba 





I 





Total 

27 

25 

Total 11 

10 

Total 

2S 

27 

This  Ijird  is  alba-risoria  > 
Color  indicates  18  males; 


CHAPTER  XIII 

OTHER  PIGEON  HYBRIDS  AND  THE  BREEDING  OF  SEVERAL  PURE 
SPECIES  OF  DOVES  AND  PIGEONS. 

There  remains  for  presentation  the  data  for  a  few  crosses  of  jiigeons  belonging, 
for  the  most  part,  to  groups  not  hitherto  considered.  It  is  also  desirable  to  treat 
here  some  data  upon  the  breeding,  apart  from  crossing,  of  jnu-e  wild  forms  (with 
one  exception).  Excepting  a  relatively  small  amount  of  data  upon  hybridization 
and  simple  breeding,  which  it  is  quite  necessary  to  place  in  Volume  I  of  these  works, 
all  of  the  author's  results  in  this  field  arc  included  in  this  volume  and  concluded 
in  the  present  chapter.' 

The  materials  now  to  be  considered  offer  further  evidence  upon  many  of  the 
topics  which  have  formed  the  centers  of  interest  throughout  the  previous  pages. 
Such  topics  touched  upon  by  these  data  ma^'  be  enumerated:  (1)  the  exclusively 
male  offspring  of  crosses  of  most  widely  separated  species;  (2)  the  lower  percentages 
of  males  from  less  widely  separated  crosses;  (3)  relatively  large  numbers  of  infertile 
eggs  from  the  wide  crosses;  (4)  a  restricted  life-term  for  many  or  most  of  the  em- 
bryos and  offspring  of  the  widest  crosses;  (5)  abnormally  sexed  individuals  from 
hybrid  parents;  (6)  weaker  germs  from  the  end  of  the  season;  (7)  a  case  of  the 
reversal  of  dominance  of  color  at  the  end  of  the  season;  (8)  the  predominance  of 
males  from  the  first  egg  of  the  clutch  in  crosses;  and  (9)  also  in  some  pure-bred 
species.  Some  hitherto  unconsidered  data  on  the  breeding  of  certain  pure  forms, 
on  the  incubation  period,  on  the  time  between  the  2  eggs  of  the  clutch,  and  between 
different  clutches,  are  also  given  in  the  second  part  of  the  chapter. 

SEVERAL  CROSSES  OF  DOVES. 

It  is  found  convenient  to  treat  8  crosses  or  kinds  of  crosses  separately. 

Senegalensis  x  alba. — ^These  two  birds  belong  to  different  genera.  Stigmato- 
pelia  senegalensis  is  a  smaller  dove  than  the  blond  and  white  rings  with  Avhich  it 
was  crossed.  An  adult  male  of  this  delicate  and  very  distinct  species  is  shown  in 
pi.  27.  Two  of  three  Senegal  x  blond  matings  proved  fully  fertile  (table  157);  the 
pair  that  showed  a  limitation  upon  fertility  produced  all  of  its  eggs  in  late  summer. 
The  female  offspring  are  notably  smaller  than  the  males;  and  this  is  apjmrently 
ti'ue  also  when  the  blond  ring  is  used  as  the  female  in  the  cross. 

A  brother-and-sister  mating  of  these  hybrids  Avas  largely  infertile  (talile  158), 
though  3  other  males  of  this  fraternity  were  almost  fully  fertile  when  mated  to 
pure  St.  risoria  (table  159);  and  a  fourth  male  proved  similarly  fertile  with  Spil. 
suratensis  (table  164).  The  mating  with  risoria  yielded  (pair  3)  from  the  last  egg  of  the 
season  an  abnormally  sexed  individual.  Pair  1  produced  12  eggs ;  10  were  tested  and 
all  were  hatched.  The  6  eggs  laid  before  July  5  all  hatched  birds  of  dark,  risoria- 
like  color;  the  bird  from  the  seventh  egg  (August  1)  was  "grayish,  nearly  white"; 
its  clutch-mate  was  "white";  the  ninth  egg  (September  6)  hatched  "white";  the 

'  Numerous  records  of  little  consequence,  of  matings  of  very  short  duration,  and  data  not  full  enough  to  have 
significance  have,  of  course,  not  been  presented.  AH  matings  giving  an  adequate  or  significant  test  of  complete 
infertility  have  been  specially  listed  in  Chapter  II.  The  textual  statement  of  the  present  chapter  was  written  by  the 
editor. 
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Adult  male  Senegal  turtle-dove,  Sligmatopelia  senegalenm.     Natural  size.     Hayashi  del.,  Mar.  1908. 
The  tail  is  here  shown  somewhat  expanded.     The  separate  bifurcated  feather  (with  tip)  is  from  the  neck-mark ; 
it  is  nearly  of  the  general  body  color.     Natural  size. 
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young  from  the  tenth  and  last  egg  "died  early,"  before  the  color  of  its  plumage 
was  learned,  but  the  complexion  and  down  seemed  nearly  like  the  blond  ring. 
At  this  point  the  author  writes  on  the  margin  of  the  record — "weakness  at  end 
of  season"! 

Senegalensis  x  risoria. — The  offspring  of  this  cross  gave  evidence  of  a  sex-limited 
inheritance  of  color;  the  "color  of  the  female  is  a  slight  shade  darker^  than  the  male; 
the  male  has  rather  more  of  the  vinous  tinge  on  the  breast.  The  orange  color  of  the 
iris  is  of  deeper  color  in  the  female  than  in  the  male."  (K  8)  Three  pairs  of  the 
primary  cross,  Senegal  x  blond,  showed  fair  fertility  (table  160).  Two  of  the  Fi 
males  tested  fully  fertile — one  with  pure  alba  (table  161),  the  other  with  pure  risoria^ 


Table 

157. 

Pair  1. 

Pair  2. 

cf  Stig.  senegalensis 

1). 

cf  Stig.  senegalensis  (2). 

9  St.  alba  (91) ,  age  unknowr 

9  St.  alba;  age  unknown. 

A  1.  7/20/08\ 
A  2.  7/22/08/ 

■>ne  developed  near  to  hatching 
Pcirently  did  not  develop. 

;  oth 

er  ap- 

cJ'Al 

cfA2 

4/15/09. .  .TS-A  3. . .  .  157  g.;  dead  11/26/11. 
4/17/09. .  .TS-A  4  .  . .  .(starved  ?);  11/27/00. 

cfB  1.  8/14 TS-A  1 2/29/11;  fertile 

B  2.  8/16;  no  development. 

' 

9ni 

B2 

5/17 TS-A  5..,. dead  (food?) 

5/19 TS-A  6.  . .  .dead  in  nest. 

;  11/29/09. 

C  1.  9/17:  developed;  deserted. 
C  2.  9/19;  developed;  deserted. 

(AA  2) 

Pair  3. 

cf  Stig.  senegalensis 

(11). 

9  St 

alba;  age  unknown. 

cTA.      4/5/09.  . 
CJ'B  1,  6/1 

TS  A2 

dead  (starved)  11/28/09 

8+  mo 

TS-A  7 

TS-A  8 

.143g.... 
.135g.... 

.  fertile  ^ 
.fertile. 

..  .dead  9/23/14 

64  mo 

cTB  2.  6/3 

..  .disappeared  7/5/11-11/4/13 

25+ mo 

cfCl.  8/15.... 
9  0  2.  8/17.... 

cTDl.  9/1 

9D2.  9/3 

TS-A9 

iiisg.'..'; 

.154g.... 
.119g...  . 

. .  .  dead  (starved)  11/28/09 

..3imo 
..30  mo 

..25  mo 
ll5  mo 

TS-A  11 

TS-A  12 

.fertile. 

dead  10/9/11 

..  .dead  8/19/10 

cfE        10/4 

TS-A  13 

.144  b.... 

.fertile; 

dead  7/10/11 

9F1.  5/21/10. 
d'F2.  5/23/10. 

TS-A  15 . 

dead  2/13/12 

oj  mQ 

TS-A  16.... 

TS-A  17.  .  .  . 

9G2.  6/17.... 

..  .dead  2/6/12 

.  194  mo 

(P  8,  K  8) 
»  Weight  of  cf  TS-A  1,  149  g.  'Fertile  with  Sp.  suratensis. 

Table  158. 

cf  seneg.-alha  hyb.  (11);  9/1/09;  10/9/11;  25  mo.;  brother. 

9  seneg.-.nlba  hyb.  (10);  8/17/09,  2/5/11;  30  mo.;  sister. 
A  1.  4/30/10;  some  development;  failed  (cold  ?)  B  1.  5/21;  no  development.' 

A  2.  5/2/10;  some  development;  failed  (cold  ?).  B  2.  5/23;  no  development. 


failed;  other  hatched,  2  TSA  1;  juveiinl  feathers  quite  dark;  dead  11/25/10  to  2/5/11;  ?  7  mn. 


CI.  6/11-1 
C2.  6/13/ 

c^Dl.  7/9 hatched 2  TSA  2 color  same  as  2  TSA  l;dead  11/26/11 10  mo. 

D  2.  7/11;  no  development. 
E  1.  8/29;  no  development. 

E  2.  8/31;  no  development.  UA  0) 

'  "  Fertility.    We  see  in  this  pair  a  lower  fertility  than  when  one  of  the  hybrids  is  mated  with  a  ring-dove.    The  optimum 
usually  reached  about  the  end  of  May.  and  runs  through  June  and  July."     (AA  6) 

^  The  complexion  of  the  Senegal  dove  at  hatching  is  perceptibly  darker  than  that  of  the  blond  ring;  the  darker 
shade  of  the  Fi  female  is  similar  to  that  of  her  sire. — Editor. 

'  From  the  latter  mating  2  birds  are  still  alive  at  5  years  old;  but  a  much-sought  adequate  test  of  their  .sex  has 
thus  far  not  been  obtained.  They  lay  no  eggs,  fertilize  no  eggs,  and  fight  almost  continually;  they  may  prove  to  be 
hermaphrodites. — Editor. 
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cf  A  1.  5/15,  09. 
A  2.  5/17/09. 

cfBl.  7/3 

d'B2.  7/5 


Table  159. 
Pair  1. 
cf  scneg.-alba  hyb.  (TS-A  1):  8/12/08;  2/29/11. 
9  St.  risoria;  age  unknown. 

.  ,  144  g dead  8/1/10;  dark  like  risoria. 

dead  hatching  (injured  ?) ;  comp 

.TS-A-R  3 151  g dead  12/26/10;  dark  like  risoria 

. TS-A-R  4 157  g dead  8/19/10;  dark  like  risoria. 


.  TS-A-R  1 


C  1.  5/5/10;  laid  out  of  nest. 

C  2.  5/7/10;  laid  out  of  nest. 

cfDl.  6/4 TS-A-R  5 killed  in  experiment  3/18/14;  dark  like  risoria. 

d'D2.  6/6 TS-A-R  6 dead  1/14/11  or  1/27/12;  dark  like  risoria. 

rfiE  1.  8/1 TS-A-R  10 dead  12/30/11;  (/rayish.  nearly  while. 

9E2.  8/3 TS-A-R  11 dead  9/15/10;  u'Ai/c 

F  1.  9/6;  developed  nearly  to  hatching,  died;  whii 

F  2.  9/8 TS-A-A  17 


.  died  early,  complexion  and  down  nearly  blond  ring. 


(AA: 


Pair  2. 
cf  seneg.-alba  hyb.  (TS-A  8) ;  6/3/09. 
9  St.  risoria  (139);  no  data. 

A  1.  5/4/10 TSAR  7 dead  5/2/11;  as  dark  as  douraca 

A  2.  5/6/10 TSARS as  dark  as  risoria. 

cfB  1.  6/16 TSAR  9 dead  1/14/11  or  1/27/12;  (juvenal)  roseate  blond. 

B  2.  6/18;  did  not  hatch. 

c?Cl.  7/15 TSAR  14 killed  10/6/13;  (juvenal)  soft  ruddy  blond. 

cf"C  2.  7/17 TSAR  15 dead  1/18/14;  (juvenal)  darker  than  C  1,  more  like  senegalensis. 

D  1.  9/2 TSAR  18 probably  died  early. 

D  2.  9/4 TSAR  19 probably  died  early.  (AA  4) 


cf  seneg. 


Pair  3. 
:  alba  hyb.  (13);  10/4/09; 


'10/11; 


9  St.  risoria  (O). 
A  2'  5/28/10}°'"'  hatched  =  TSAR9cf ;  dead  1/14/11;  other  some  development. 

cfB  1.  6/28 TSAR  12 dead  1/8/12;  ruddy  brown. 

?9B2.  6/30 TSAR  13 (sex  7)^ dead  1/31/12;  dark  grayish  brown. 

'  "Weakness  at  end  of  season."     (AA  3.) 

'Sex-glands  abnormal;  a  right  gland  affected  with  tumor,  ovarian-like;  but  no  trace 

Table  160. 
Pair  1. 
c?  Stig.  senegalensis  (1). 
9  St.  risoria;  dead  6/15/09. 
C.  5/25. 


)f  a  left  gonad. — Euitor. 


,TS-R4 died  early. 


9  A  1.  3/2/09 TS-Rl  119  g. 

.-V  2.  3/4/09;  hatched;  died  early  (care). 

cTBl.  4/10 TS-R2 142  g dead  2/26/11 22  mo. 

9B2.  4/12 .TS-R3 134  g disappeared  2/1/11  to  11/4/13 22  to  55  mo. 

Pair  2. 
(f  Stig.  senegalensis  (1). 
9  St.  risoria  (no  mark). 
Some  eggs  laid  before  following: 

A  1.  2/4/10 TS-R  5;  died  early  (care).  cf  O  1.  6/5.  . 

A  2.  2/6/10;  probably  did  not  hatch.  cfC  2.  6/7.  . 

B  1.  3/9;  did  not  hatch.  9  D  1.  7/20. 

R2.  3/11 TS-R  6;  disappeared  7/5/11  to  11/4/13. J  or  cf  9  D  2.  7/22. 


.TS-R  7.. 
.TS-R  8.. 
.TS-R  9.. 
.TS-R  10. 


.dead  3/3/13. 
.dead  3/25/12. 
.dead  1/18/12. 
alive  10/1/14. 


Pair  5. 
senegalensis;  (r 


irk). 


cfAl. 
cfA2. 

Bl. 

B2. 


4/28/09 TS-R20..  .. 

4/30/09 TS-R  21.  .  .. 

6/4;  probably  did  not  hatch. 
6/6;  probably  did  not  hatch. 


9  St.  risoria  (O) ;  has  a  ydlow  eye. 
43  g.  G  1.  7/13;  probably  did  not  hatch. 

27  g.  (;  2.  7/15;  probably  did  not  hatch. 

oT).   8/8.  ...TS-R  22'.  ..  .131  g dead  11/28/11. 

(AA  2,  K  8) 
Has  a  pale  yellow  eye;  fertile  with  St.  risoria. 
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(table  162).  The  data  for  fertility  of  the  Senegal  x  blond  and  white  ring  crosses, 
both  in  the  primary  cross  and  in  the  resulting  hybrids,  is  therefore  higher  than  will 
be  found  in  the  family  cross  next  to  be  considered.  It  will  soon  appear  that  the 
sex-ratio  from  the  two  groups  of  crosses — genera  and  family — ^furnishes  a  parallel  to 
this  difference  in  fertility.  Where  infertility  is  greatest,  and  the  cause  of  this  infer- 
tility is  width  of  cross,  the  ratio  of  males  to  females  is  also  highest  (table  167). 

Migratorius  x  risoria  and  alha-risoria  hybrids. — Two  crosses  of  these  forms, 
which  are  separated  by  differences  of  family  rank,  showed  a  high  percentage  of 
infertility;  several  embryos  incapable  of  hatching  were  formed;  and  a  notable  frac- 
tion of  the  young  died  very  soon  after  hatching.  The  8  offspring  which  survived 
were  all  males  (table  165). 

The  male  species  concerned  in  this  mating  is  the  now  extinct  wild  American 
passenger-pigeon.  The  above-described  hybrids,  together  with  the  two  listed 
immediately  below,  are  perhaps  the  only  known  hybrids  of  this  remarkable  species. 
The  male  passenger-pigeon  is  shown  in  pi.  28,  the  female  in  pi.  29,  and  one  of  the 
hybrids  from  the  migratorius  x  alha-risoria  x  risoria-alha  cross  is  also  shown  in  pi.  30. 
The  intermediate  nature  of  the  hybrid  becomes  clear  from  an  insjiection  of  the 
illustration.     This  topic  is  further  discussed  in  Chapter  XVH. 

Migratorius  x  alba. — This  record  is  short,  though  similar  to  the  preceding.  Two 
males  were  produced.  The  very  first  egg  of  the  series  and  the  last  3  of  the  season 
were  w  holly  infertile. 

Miscellaneous  crosses. — The  three  crosses  listed  in  table  166  require  but  little 
additional  discussion.  The  damarensis  x  risoria-alha  cross  (pair  1)  is  a  mating  of 
related  species,  and  the  fertility  seems  high  and  the  term  of  life  moderatel}^  long. 
The  chinensis  x  suratensis  mating  (pair  2)  is  also  one  between  related  species  of  the 
genus.  The  fertility  record  here  falls  below  that  of  the  preceding  cross,  and  the 
term  of  life  of  the  offspring  is  shorter.  The  leuconota  x  livia  cross  (pair  3)  tells  us 
only  that  offspring  may  be  had  from  this  cross.  The  last  of  these  crosses  (pair  4  of 
table  166)  supplied  more  adequate  tests  and  is  of  greater  interest.  The  genera 
involved  in  that  cross — Melopclia  and  Streptopclia — belong  to  different  subfamilies, 
and  the  table  indicates  again  the  very  high  degree  of  infertility  of  such  crosses. 
Only  three  birds  were  hatched  from  the  18  or  20  tests;  there  were  produced,  more- 

Table  161. 
d'  Senegal. -risoria  (TS-R  2).  4/10/0'J;  2/26/11;  22  mo. 
9  St.  alba;  age  unknown. 

A  1.  5/15/10 TSRA  1 disappeared  2/5/11  to  11/4/13. 

B  1.  7/24 TSRA  2 darker  than  B  2;  disappeared  7/5/11  to  11/4/13. 

9  B  2.  7/26 TSRA  3 light  ruddy  blond;  dead  5/7/13.  (AA  6 

Table  162. 
(?  Seneg.-risoria  hyh.  (22) ;  8/8/09;  11/28/11;  son;  pale  yellow  eye. 
9  St.  risoria  (O):  age  unknown;  dam;  yellow  eye. 

A  1.  4/16/10 TS-RRl disappeared  7/5/11-11/4/13  (or,  died  ?  9  7/28/13;  darker  than  A  2). 

A  2.  4/18/10 TS-RR2 disappeared  7/5/11-11/4/13  (or,  is  c?  or  cf  9  alive  10/1/14;  lighter  than  A  1). 

Bl.  5/29 TSRRl disappeared  7/5/11-11/4/13  (or,  died  ?9  7/28/13). 

B2.  5/31 TSRR2 disappeared  7/5/11-11/4/13  (or,  is  c?  or  cf  9  alive  10/1/14). 

CI.  6/30 TSRR3 disappeared  before  7/5/11. 

?crC2.  7/2 TS-RR4 alive  10/1/14;  is  a  c?,  or  hermaphrodite. 

D  1.  9/5 TS-RR5 probably  died  early;  darker  than  D  2. 

D2.  9/7 TS-RR6 probably  died  early;  lighter  than  D  1.  (AA  7) 
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over,  very  few  embryos.  The  single  surviving  bird  was  a  male ;  that  this  bird  was 
an  intermediate  of  the  white-winged  pigeon  and  the  ring-dove  in  color  and  general 
appearance  is  made  clear  by  its  illustration  in  color  in  pi.  30. 

The  sex-ratio  and  width  of  cross. — ^The  sex-ratios  from  the  crosses  already  treated 
in  this  chapter  are  summarized  in  table  167^  The  data  for  the  breeding  of  the  pure 
forms  treated  in  the  second  part  of  this  chapter  arc  also  placed  in  the  table  to  facil- 
itate a  comparison.  When  the  cross  was  between  families  the  progeny  were  all 
males;  when  between  genera  there  were  17  males  to  9  females;  from  matings  of 
individuals  of  the  same  species  there  were  53  males  to  53  females.  Here  the  evidence 
is  again  quite  clear  that  the  proportion  of  male  offspring  increases  as  forms  more 
and  more  widely  separated  phylogenetically  are  chosen  for  parents. 

Table  163. 
cf  seneg.-alba  X  risoria  (TS-A-R  3) 
9  St.  risoria;  age  unknown. 

cf  9A1.  5/9 TSARRli color  dark dead  1/28/12;  hermaphrodite  (?). 

cfA2.  5/11 .TSARR2 color  lighter  than  A  1;  dead  4/26/13. 

?9B  1.  6/24 TSARR3 pale  roseate  blond stolen  7/19/12. 

9B2.  6/26 TSARR4 gray  blond dead  2/24/12. 

C  1.  8/21 TSARR5 dark  color,  remarkably  short,  thick  beak.' 

C  2.  8/23 TSARR  6 color  of  blond  ring,  remarkably  short,  thick  beak. 

'  Had  two  somewhat  flattened  sex-glands  about  8  by  2  or  2j  mm.  Each  certainly  contained  ova,  though  the  anterior 
part  of  each  gland  was  testicular  in  appearance,  the  few  observable  small  ova  being  scattered  through  the  posterior  part  only. — 
Editor.  -  * 

'  The  birds  from  C  I  and  C  S  probably  died  early,  before  3  mo.  old ;  but  this  is  not  certain. — Editor. 

T.\BLE  164. 
(f  senegalensis-alba  (7) ;  6/1/09;  9/23/14;  64  mo. 
9  Sp  suratensis"(1908). 
9  A  1.  4/12/10;  light  blond;  neck-mark  intermediate;  dead  6/28/10. 

A  2.  4/14/10;  no  development, 
cf  B.      6/10;  light  ruddy  blond,  trifle  larger  than  ring  (toward  dam);  (cold);  11/11/10. 
cfC.      7/26;  rather  dark;  neck-mark,  etc.,  toward  dam;  dead  (cold)  11/14/10.  • 

D  1.  9/22;  hatched,  but  died  early  (cold  7). 

D  2.  9/24;  hatched,  but  died  early  (cold  ?).  (AA) 

_  Table  10,5. 

Pair  1. 
d"  Ect.  migratorius  (I  A)  7/2K-29/96. 


9  alba-risoria  X  risoria-alba  (L  2) ;  t\< 

A.      1/26/97;  broken.  I  1-  (>/5lboth  developed;  one  pricked  shell, 

„.„,.,    ^  ,     ,  12.  6/7/     but  was  accidentally  crushed. 

B  1.  3/1;  hatched.  '    •' 

B  2.  3/3;  no  development.  J  1.  6/28;  developed;  died  just  before  hatching. 

„,_.„,,             ^  J  2.  6/30;  developed;  died  just  before  hatching. 
C  1.  3/13;  no  development. 

C  2.  3/15;  no  development.  K.      7/10;  no  development. 

D  1.  3/27;  developed;  died  before  hatching.  L.      8/4;  hatched;  dead  3  to  4  days. 

c?  D  2.  3/29;  hatched.  ^j  j    g/,3.  ^,^^j.  p.^,,,,^  ,,atched. 

E  1.  4/9;  hatched;  died  few  hours.  cf  M  2.  8/15;  hatched. 

E  2.  4/11;  broken.  .                   n.      9/8;  no  development. 

^  V  9-  &  ^^tl'."!,*'"'  '''""^'  O  1.  10/6;  probably  no  development. 

£?■  F  2.  4/20 ;  hatched.  O  2    jQ/g .  probably  no  development. 

cf  G  1.  4/30;  hatched.  

<fi  G  2.  5/2;  hatched;  dead  11/30/99.  cT  P  1.  3/24/98;  hatched;  dead  at  few  days. 

H  1.  5/10;  no  development.  ^  P  2.  3/26/98;  hatched;  dead  at  few  days  (food  ?). 
d'H2.  5/12;  hatched. 

•  Only  first  crosses  are  included  in  this  table.  One  or  two  of  the  crosses  wliich  yielded  very  meager  data  were 
omitted  for  convenience  in  maintaining  the  form  of  the  table.  The  single  offspring  from  a  subfamily  cross  (1  cf  :  0  9  , 
table  166,  pair  4)  is  also  omitted. 


Adult  male  passenger  pigeon,  Ectopistes  migratorim.      X  0.6.     Hayashi  del. 
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Table  165   (continued). 


Pair  2. 

Pair  S. 

c?  Ect.  migratorius  (3  L) 

,  7/12-13/98. 

cf  Ect.  migratorius. 

9  St.  risoria. 

9  St,  Alba  (C  1). 

A  1.  5/10/03;  no  development. 
A  2.  5/12/03;  hatched  (with  help) 

;  dead  at  1  day. 

A  1.  4/4/98;  no  development. 
cfA2.  4/6/98;  hatched;  dead  2/11/09.' 

B  1.  5/22;  probably  no  development. 
B2.  6/24;  broken. 

cTB  1.  4/15;  hatched. 
B2.  4/17;  no  development. 

C  I.  7/5;  broken. 
C  2.  7/7;  broken. 

C  1.  9/10;  no  development. 
C  2.  9/12;  no  development. 

(XS  4) 

'The  length  of  life  of  this  hybrid— nearly  U  years— is  remarkable.     Individuals  of  the  mother  species  usually  live 
2  to  5  years.    Eclopistes  are  long-lived,  probably  12  to  20  years.  This  hybrid,  then,  was  an  intermediate  in  this  respect,  as 
well  as  in  many  others.— Editor. 

Table  166. 

PaiTl. 

cf  St.  damarensis;  age  unknown. 

9  risoria-alba  hyb.;  age  (?). 

20jmo. 

d'A2.  6/17/10 DM-R2.  .. 

..pale  blond 

.    .       . .    dead  2/28/12 

20jmo 

Pair  g. 

Sp.  chinensis  (Tc). 

Sp.  suratensis  (Tt). 

Al.  3/14/00;  soft  shell. 
A  2.  3/16/00;  soft  shell. 

B  1.  5/31;  hatched;  probably  died  early. 
B  2.  6/2;  no  development. 

cf  C  1.  7/4;  hatched;  dead  10/5/00; 
9  0  2.  7/6;  hatched;  dead  9/18/00; 

cause  unknown, 
cause  unknown. 

(DD  15) 

5/7/11;  broken. 
5/?/ll;  broken. 


Pair  3. 
J  C.leuconota  (1);  (1910  or  earlier) ;  dead  l/?/l5, 
9  C.  livia  (C-B  6);  6/23/09;  alive  1912. 

B  1.  about  6/4 
B  2.  about  6/4 


hatched  (441);  died  at  few  weeks. 

(O.  R.) 


Pair  4. 
d*  M.  leucoptera(lr);  4/22/99;  dull  dark,  white  wings  (see  text-fig.  8,  Vol.  I). 
9  alba-ris.  X  ris.-alba  X  alba  (F  1) ;  5/1/99;  light  brown. 


A  1.  4/25/00;  imperfect. 

A  2.  4/27/00;  imperfect. 

D  1.  6/20;  probably  no  development. 

D  2.  6/22;  probably  no  development. 


B  1.  5/5;  no  development. 
B  2.  5/7;  no  development. 


El.  8/9;  probably] 
E2.  8/11;  probably 


5/29;  no  development. 

5/31;  died  at  once  (trampled  7). 


I  development, 
lo  development. 


cfH  1.  3/16/01;  hatched;  color  of  down  like  Melopelia  (see  pi.  30);  3/5/03. 
H2.  3/18/01;  no  development. 

I  1.  4/?;  no  development.  J  1.  4/23;  no  development.  K  1.  5/24;  no  record. 

I  2.  4/7;  no  development.  J  2.  4/25;  no  development.  K  2.  5/26;  no  record. 

L  1.  8/8;  did  not  hatch.  M  1.  8/10;  probably  no  development. 

L  2.  8/10;  hatched;  dead  at  2  days.  M  2.  8/12;  probably  no  development. 


Table 


-Hex-ratio  in  family  and  generic  < 


,  and  in  pure-br 


Family. 

cf 

9 

1           Genera. 

& 

9 

Species. 

Same  species. 

^ 

9 

Same  species. 

c? 

9 

cf  Ectopistes 
9  risoria 
cf  Ectopistes 
9  alba 

Total.... 

8 
2 
10 

0 
0 

0 

cT  senegalensis 
9  risoria 
cf  senegalensis  _. 
9  alba 

Total 

7 

10 
17 

3 
6 

c?  risoria 
9  risoria 
cf  chalcoptera 
9  chalcoptera 

19 
5 

21 
7 

c?  senegalensis  . . 
9  senegalensis 
cf  suratensis 
9  suratensis 

Total 

14 
16 

11 
14 

53 

53 
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BREEDING  DATA  UPON  PURE-BRED  PIGEONS  AND  DOVES. 

Some  data  dealing  with  various  features  of  the  breeding  of  several  species  of 
doves  and  pigeons  are  here  of  interest,  not  only  because  they  permit  comparisons 
between  the  results  from  one  and  the  same  species  when  pure-bred  and  when 
crossed,  but  because  they  supply  additional  information  on  the  relation  of  the 
order  of  eggs  in  the  clutch  to  sex,  and  on  some  features  of  the  periods  of  incubation 
and  egg-production. 

Spilopelia  suratensis.—In  tables  168  and  169  the  results  of  two  long  series  of 
matings  of  Surate  turtle-doves  (see  pi.  24)  are  given.  Both  records  show  almost 
uniformly  "weak  germs"  from  the  first  and  the  last  eggs  of  the  season;  the  two 
pairs  were  (unequally)  overworked.  In  general  the  term  of  life  of  the  offspring  is 
longer  in  those  birds  hatched  from  the  eggs  of  spring  and  early  summer.  The  pair 
recorded  in  table  169  was  much  "overworked"  in  comparison  with  the  previous 
mating,  and  it  will  be  noted  that  the  much-overworked  series  is  clearly  the  series  of 
lowest  fertility  and  of  shortest  average  term  of  life  in  the  offspring.  In  this  much- 
overworked  series  all  of  the  eggs  of  no  two  successive  clutches  were  able  to  hatch, 
except  in  the  early  part  of  the  season;  here  (April  22  to  June  18),  however,  five 
successive  clutches  hatched  without  a  failure. 

Stigmatopelia  senegalensis. — ^The  records  for  this  species  are  summarized  in 
table  170.  In  this  species  there  is  indicated  a  decided  tendency  to  produce  males 
from  the  first  egg  of  the  clutch  and  females  from  the  second.  There  were  1 1  males 
from  the  first  and  2  from  the  second  egg.  There  were  9  females  from  second  eggs 
and  only  2  females  from  first  eggs.^ 

5  The  breeding  of  ChanuEpelia  talpicoti  (table  172)  and  of  Geotrygon  sp.  (table  173)  furnish  little  or  no  data  on 
sex  and  are  of  interest  only  from  the  standpoint  of  fertility;  2  pairs  (of  talpicoti)  showed  all  eggs  hatching  until  late 
fall;  the  hatches  at  this  season  gave  very  weak  and  short-lived  oflFspring. — Editor. 

Explanation  of  Plate  30. 

A.  Adult  male  hybrid  (H  1)  from  a  white-'ndnged  pigeon  and  a  ring-dove  hybrid.    One-half  natural 

size.    Hayashi  del.,  1901.    Hatched  April  1,  1901;  dead  March  5,  190.3. 
Sire:    Melopelia  leucoptera.    Hatched  4/22/01.    A  bird  of  dull  dark  color  with  the  outer  flights  of  wings  white. 
Dam:   St.  alba-risoria  x  risoria-alba  X  alba;  a  bird  of  hght-brown  color. 

B.  Adult  male  passenger-pigeon  x  ring-dove  hybrid.    One-half  natural  size.    Hayashi  del. 

The  wing  feathers  and  markings  in  this  hybrid  are  (June  18,  1905)  as  follows: 

Tertials,  7:  Two  inner  covered  by  scapulars.  Third  exposed,  has  an  obscure,  half-washed-out  chequer  on  upper 
web;  this  about  15  mm.  in  length;  its  distal  boundary  about  14  mm.  from  tip  of  feather.  Fourth  similarly  marked. 
Fifth  has  same  mark  vanishing.  Sixth  exisosed  part  is  darker  than  fifth,  but  there  is  no  mark;  i.e.  the  "brown"  of 
the  inner  feathers  gradually  diminishes  and  becomes  more  gray  and  a  little  darker.  Seventh  sUghtly  less  brown 
and  a  Uttle  darker. 

Secondaries,  6:  Eighth  to  thirteenth  have  an  elongated  chequer  on  lower  web,  beginning  with  a  length  of  about 
24  mm.  and  extending  to  within  3  or  4  mm.  of  tip.  The  spot  grows  stronger  and  longer,  becoming  about  40  mm.,  and 
ending  obscurely  about  5  mm.  from  tip  on  outer  secondary,  namely  the  thirteenth  feather  (including  tertial.s). 

Primaries,  iO;  Fourteenth  to  twenty-third  (counting  from  inner  tertial);  a  chequer  seen  on  three  inner  primaries, 
vanishing  on  the  sixteenth  feather  (third  primary). 

Primary  coverts,  10:  Second  to  seventh  marked  with  a  short  chequer  on  the  lower  (outer)  web,  the  mark  running 
to  the  very  tip  of  the  feather.  In  the  passenger-pigeon  these  feathers  are  black,  hence  chequers  arise  by  reducing  the 
basal  portions  to  gray. 

Scapulars:  The  inner,  second  longer  scapular  has  a  chequer  about  20  ram.  long  on  inner  half  of  inner  web  and 
reaches  to  within  12  mm.  of  the  tip  of  the  feather. 

In  one  hybrid  of  this  derivation  these  marks  were  somewhat  stronger.  They  correspond  to  conspicuous  marks 
in  the  passenger-pigeon  and  in  the  mourning-dove. 


A.  Adult  male  hybrid  (HI)  from  a  white- winged  pigeon  and  a  ring-dove  hybrid. 

Hayashi  del.,  1901.    Hatched  Apr.  1,  1901;   dead  Mar.  5,  1903. 

B.  Adult  male  passenger-pigeon  X  ring-dove  hybrid.      X  0.5.     Hayashi  del. 
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Phaps  chalcoptera. — ^A  small  amount  of  data  for  bronze-wing  and  crested  pigeons 
is  of  interest  in  connection  with  the  question  of  the  sex  produced  by  the  first  and 
second  eggs  of  the  clutch.  Both  these  Australian  species  lay  2  eggs  in  a  clutch.  In 
the  bronze-wing  the  slender  data  would  indicate  (table  171)  a  decided  tendency  for 
the  first  egg  to  produce  a  male  and  for  the  second  egg  to  produce  a  female.  It 
will  be  noted  that  the  apparent  exceptions  to  be  seen  in  pair  2  {A  1  and  B  1)  are 
nevertheless  clutches  in  which  the  second  egg  seemed  weaker  than  the  first;  one  of 
these  failed  to  develop  and  the  other  yielded  a  bird  of  unknown  sex  that  died 
when  a  week  old. 

Fewer  still  are  the  data  for  the  crested  pigeon  (Oeyphaps  lophotes) .  The  sex  of 
the  birds  from  the  2  eggs  of  the  same  clutch  was  learned  in  3  cases;  only  one  sex 
arose  from  each  of  these  clutches.     (Sh  18/13) 

Table  IGS. 
cf  Sp.  Buratensis;  imported  about  5/1/97. 
9  Sp.  suratensis;  imported  about  6/1/97. 
9  A  1.  5/31/97;  killed;  10/16/97;  deformed  legs.  B.  6/29;  loBt  (trip). 

A  2.  6/2/97;  developed  but  died  before  hatching. 

8/17 10/1/98 13  mo.  14  da. 

8/19 9/3/98 12  mo.  14  da. 


9  CI. 

cfC2. 

D. 

El. 

9  E2. 

Fl. 

F2. 

Gl. 
G2. 


10/14 

10/16 

11/18;  deserted;  nearly  fully  developed  embryo. 
11/20;  deserted:  nearly  fully  developed  embryo. 

12/8;  developed,  but  young  unable  to  prick  shell. 
12/8;  developed,  but  young  unable  to  prick  shell. 


.9/?/98 11  mo.  ?  da. 

.10/2/98 11  mo.  16  da. 


12/28;  developed,  pricked  shell,  then  died. 
12/30;  developed,  died  without  pricking  si 
(Birds  moved,  to  stop  laying). 


3/23/98;  deserted. 
3/25/98:  deserted,  thin  shell. 


Jl. 
J  2. 

cTMl. 
(^1^2. 

Nl. 

N2. 

d'Ol. 
9  0  2. 

cfPl. 
9  P2. 

9  Ql. 
Q2. 

9  Rl. 
9  R2. 


broken;  one  some  development. 


4/11 
4/3/ 

6/3 

6/5 

7/2;  accident;  brok 

7/4 

7/13 

7/15 


9/14 

9/16;  hatched;  apparently  died  early. 


10/23 , 
10/25 . 


K.  4/10;  thin  shell;  broken. 

L  1.  5/2;  developed  near  to  hatching. 
L  2.  5/4;  no  development;  thin  shell. 

.  10/17/98 4  mo.  14  da. 

.  10/14/98 4  mo.  9  da. 

.  10/23/98 .'i  mo.  19  da. 

.  11/7/98 3  mo.  24  da. 

.  10/13/98 2  mo.  28  da. 

.  10/30/98 2  mo.  25  da. 

.  10/24/98 2  mo.  17  da. 

1  mo.  12  da. 


11/19/98. 
ll/23,/98. 


cf  Al. 

A  2. 

9  Bl. 


9  CI. 
crC2. 


d-Dl. 
9D2. 


9  El. 
E2. 


4/19/99  

4/21/99;  dwarf  egg  25  by  19  i 


4/29 hatched. 

5/1;  hatched;  alive  July  1901. 


.alive  July  1901. 


5/28. 
5/30. 


6/26. 
6/28. 


.  12/14/99 6  mo.  17  da. 

.  12/25/99 6  mo.  25  da. 

.11/26/99 5  mo. 

.  12/29/99 6  mo.  1  da. 


7/26 

7/28;  apparently  did  not  hatch. 


.11/27/99. 


.4  mo.  1  da. 
(C  7/4) 
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Streptopelia  risoria. — ^Attention  may  first  be  given  to  features  of  the  record 
(tables  174  to  176)  other  than  sex  and  fertiUty.  In  these  tables"  data  are  given  for 
the  time  consumed  between  sets  or  clutches  of  eggs  in  the  blond  ring-doves.  This 
period  is  variable;  but  it  is  clear  that  in  the  season  which  was  later  found  to  be  that 
of  "weak  germs"  there  is  probably  no  natural  tendency  to  shorten  the  period.  Such 
a  shortening  of  the  period  would  of  course  tend  toward  still  further  "overwork," 
which  has  been  found  to  lead  to  the  weakening  of  the  germ.  Rather  do  the  data 
indicate  that  in  this  late  autumn  and  winter  period,  when  the  germs  are  weakest, 
the  birds  are  reproductively  less  active;  and  this  corresponds  thoroughly  with  the 
common  experience  with  doves  and  pigeons  generally." 

The  interval  between  the  laying  of  the  2  eggs  of  the  clutch  and  the  period  of 
incubation  were  in  many  cases  very  accurately  determined.  The  period  for  the 
former  is  nearly  40  hours;  for  the  latter  the  period  is  variable  and  is  different  for  the 
2  eggs  of  the  clutch,  the  first  egg  requiring  usually  12  to  24  hours  longer  than  the 
second.  The  author  has  pointed  out,  however,  that  the  first  egg  is  usually  not 
incubated  perfectly  during  the  first  12  to  24  hours;  the  female  sits  or  stands  but 

Table  169. 
cT  Sp.  suratensis  (1);  from  dealer  (9/30/07);  (said  to  have  come  from  Borneo);  alive  1915. 
9  Sp.  suratensis  (1) ;  from  dealer  (9/30/07);  dead  1/12/09;  2+  yr. 

A 1.  10/14/07\         ,    ,  ,    J  ,     .    1      .u      I    1  J  PI-  6/30;  deserted. 

A  2.  10/16/07}""'^  ^^'^"=^<=^'  neglected;  other  failed.  p  .-,    /^^j  deserted. 

B  1.  11/29;  hatched;  dead,  cold.  Q  1.  7/9;  no  record. 

B  2.  12/1;  did  not  hatch.  Q  2.  7/11;  no  record. 


_,  ,     „,„^,„„    ,.  .      u  11          .1  t                                        Rl.7/19 21 probably  died  early. 

S^  2/25/08;  thin  shell;  no  development.  ^     probably  died  early. 

C  2.  2/27;  thin  shell;  no  development.  '                                f            j                 j 

^  ,„,.,,    ^  ,,,,._   ,  SI.  7/27;  did  not  hatch. 

^l-V,V  ^,  '  !    '  ,        ^\^.^f'-  S  2.  7/29 23 probably  died  very  early. 

D  2.  3/9;  fully  developed;  failed.  ' 

^,     o,,;,,,,^              .               ,,  Tl.8/4 24 dead9/l4/08. 

5  ,V  o^i^'   "    *^™  ''"u"'^'"'  ""If  cf  T  2.  8/6 25 dead  9/10/08. 


;  2.  3/20;  full  term  embryo;  cold. 
F  1.  3/29;  no  record. 
F  2.  3/31;  no  record. 

Gl.  4/5 10 hatched. 

G  2.  4/7;  dead  at  3  days. 
H  1.  4/13;  failed. 
H2.  4/15;  failed. 

I  1.  4/22 11 hatched. 

I  2.  4/24;  hatched;  dead  at  6  days. 


U  1.  8/14;  developed;  deserted. 
U  2.  8/16;  developed;  deserted. 

VI.  8/22 26 hatched. 

cf  V  2.  8/24 27 hatched;  dead  9/19/14. 

W  1.  8/31;  hatched;  died,  neglect. 
W  2.  9/2;  not  hatched. 

XI.  9/7 28 hatched. 

X  2.  9/9;  no  development. 

Y  1.  9/15;  failed. 

V2.  9/17;  failed. 

Z  1,  10/3;  AA  1,  10/11;  BB  1,  10,  20,  not  incubated. 

Z  2,  10/5;  AA  2,  10/13;  BB  2,  10/22,  not  incubated. 

CC  1.  11/9 29 hatched;  died  2/9/09. 

CC2.  11/11.  ...30 hatched;  died  2/10/09. 

DD  1.  11/19;  no  development;  neglect  (?). 
DD  2.  11/21;  no  development;  neglect  (?). 
EE  1.  11/28;  hatched;  not  fed. 
EE  2.  11/30;  fully  developed  embryo. 
Parents  removed  12/1/08. 

(Sh  0/13) 

Note. — The  second  egg  was  less  fertile,  or  produced  a  bird  clearly  less  strong,  in  7  cases;  the  first  egg  showed  the  same  in  1  case. 

'  These  three  tables  were  prepared  in  their  complete  and  present  form  by  the  author. 

'  "  November  6,  1908.    The  pigeons  have  been  doing  less  and  less  since  August  and  arc  now  pretty  near  the  lowest 
ebb.    I  have  only  2  pairs  of  common  pigeons  (out  of  10  pairs)  with  eggs  and  2  with  young."   (R  16) 


d-  J. 

5/2.. 

....12... 

...hatched;  dead  8/5/08. 

d'Kl. 
K2. 

5/12. 
5/14. 

....13... 
....14... 

...hatched;  dead  10/8/OS. 
...hatched. 

d'Ll. 
d'L2. 

5/25. 

5/27. 

....15... 
16. .. 

...hatched;  dead  9/2 1/08. 
...hatched;  dead  9/12/08. 

cfMl. 
9M2. 

6/2.. 
6/4.. 

....17. .. 
....18... 

...hatched;  dead  9/5/08. 
...hatched;  dead  9/14/08. 

Nl. 
N2. 

6/10; 
6/12; 

failed, 
failed. 

901. 
^-0  2. 

0/19. 
6/21. 

....19... 
....20... 

...hatched;  dead  9/19/08. 
...hatched;  dead  9/25/08. 
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Neck-mark  in  Streptopelin  risoria. 
A.  The  separate  feather  is  the  darkest  one  from  the  neck-mark  (left-side). 


X3. 


B.  Juvenal  ring-dove;  same  as  figure  C.     Hayashi  del.,  July  1902. 

C.  Juvenal  ring-dove;  6  weeks  old.    X  1.2.    Hayashi  del.,  July  1902.    For  comparison 

of  Juvenal  neck-mark  in  other  doves.  The  darker  feathers  of  mark  begin  here 
in  two  loci,  lateral  and  posterior. 

D.  Adult  female  ring-dove.      X  2.    Apr.  25,  1902.     The  skin  was  split  up  in  middle 

of  neck  (in  front)  and  spread  out  to  show  entire  ring;  outside  feathers  pulled 
out.  Five  rows  of  feathers  in  each  half  (right  to  left)  of  ring,  but  3  rows 
make  most  of  the  ring.  At  extreme  upper  and  lower  margins  of  the  ring  are 
feathers  with  lighter  tips. 
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lightly  over  it  at  this  time.  Other  items  of  interest  are  found  in  the  tables,  and 
these  may  be  consulted  by  those  who  are  interested  in  these  topics. 

These  ring-doves  are  so  highly  fertile  that  but  few  instances  of  "  no  development" 
or  "failed  to  hatch"  are  to  be  found  in  the  records.  There  are  a  few  such  cases, 
however,  and  they  are  associated  with  the  following  months:  December  (table  174), 
January  (table  175),  August  (table  17G),  June  (one  case),  and  November  (three 
cases,  table   177). 

Sex  and  egg  of  clutch. — It  has  previously  been  noted  (table  167)  that  the  above 
group  of  blond  rings  threw  19  males  and  21  females.  It  may  now  be  observed  that 
these  pure  rings  produce  males  more  often  from  the  first  egg  of  the  clutch  and 
females  more  often  from  the  second.  The  cases  recorded  in  these  tables  furnish  8 
instances  in  which  the  two  sexes  were  produced  by  the  same  clutch.  In  6  of  these 
the  first  egg  gave  rise  to  the  male  and  the  second  egg  yielded  a  female;  in  2  cases 
this  order  was  reversed. 

Table  170. — Relation  of  sex  to  first  and  second  egg  of  clutch  in  pure  Stig.  senegalensis. 


\9  B2 

\     D2 

/      Al 

\9  A2 

[9  CI 
I      C2 

!9  Pi 
\      F2 

fcTAl 
I      A2 


/cfDl 
\      D2 

f  Fl 
Id'  F2 
f  Gl 
\9  G2 

/cf  II 
\        12 


7/23/OS 
7/25/08 
4/26/OS 
4/28/08 
G/30/08 
7/  2/08 
10/19/08 
10/21/08 
5/  5/08 
5/  7/08 
5/14/08 
5/16/08 


9/  2/08 
9/  4/08 
10/  9/08 
10/11/08 
3/11/09 
3/13/09 


11/19/09. 
12/  3/08. 


Alive  1914.... 

8/13/08 

(?)  alive  1910. 

9/20/08 

11/24/08 


2/  8/09. . 
11/28/08  (c 


10/19/08 

(?)  alive  1910 . 


Alive  1910. 
11/19/09. . 


Alive  1910 

-  + 

3/  5/09 

5 

41 

Unhatched 

0 

(d'  J  5/21/09 

\     No  second  egg. 


Pair  7 


iVKl 
1      K2 

/cT  LI 
19  L2 
/cTBl 
19  B2 
fc?  Al 
1      A2 

f&Cl 
\      C2 

\9  A2 

/      CI 

\9  C2 

f  Dl 
19  D2 

/cfEl 
\cf  E2 

I      CI 

\9  C2 


7/  5/09 
7/  7/09 
7/30/09 


9/  1/10 
9/  3/10 
3/30/10 
4/  1/10 
6/  3/10 
6/  5/10 
4/  1/10 
4/  3/10 
6/15/10 
6/17/10 
7/16/10 
7/18/10 
9/11/10 
9/13/10 
7/30/10 
8/  1/10 


If 
72  + 


11/27/09  (care?). 
11/27/09  (care?). 


11/26/13 

Died  early  (cold). 


10/10/10  (food  ?) 
2/  8/13 


11/21/11. 
1/29/12. 


('I2d's  from  first  egg;  2  9s  from  first  egg. 

1  2a's  from  second  egg;  9  9a  from  second  egg. 


Table  171. 
cfPhaps  chalcoptera;  from  dealer  10/30/03. 


9  Phaps  chalcoptera; 

Pair  1. 

d'A  1.  0/11/05. 
9  A  2.  6/13/05. 

D  1.  9/29. 
9D2.   10/1. 

cf  B  1.  7/13. 
9B2.  7/15. 

cf  I  1.  5/3/06. 
I  2.  5/5/06. 

&C  1.  7/25. 
9C2.  7/27. 

9A1.  9/8/05;  hatched. 
A  2.  9/10/05;  no  development. 


1/3/06. 
1/5/06. 
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We  may  here  list  the  sex-relation  of  the  2  eggs  of  the  clutch  as  it  is  displayed  in 
the  records  of  the  several  matings  and  species  dealt  with  in  the  present  chapter.* 
If  A  be  allowed  to  represent  "pairs  of  eggs"  in  which  the  first  egg  produced  a  male 
and  the  second  a  female,  and  B  the  reverse,  we  then  may  read  as  follows : 


A 

B 

A 

B 
0 
2 
2 

A 

^ 

A 

B 

c?  senegalends    .. 

2 

1' 
0 

senegalensis-alba 

risoria 

risoria 

2 
6 

senegalensia 

chalcoptera 

chalcoptera 

1 
4 
5 

1' 
0 

chinensis 
suratensis 
euratensis 
suratensis 

1 

4 

0 
3 

9  alba 

cf  senegalensis     , 

9  senegalensia 

"" 

4 

1 

8 

5 

3 

'  These  birds  hatched  from  the  first  or  last  clutch  of  the  season. 

It  thus  appears  that  from  all  of  these  "pure-bred"  females,  representing  several 
different  species,  the  first  eggs  of  the  clutch  more  often  produce  males  and  the 
second  more  often  females.  This  has  been  noted  in  previous  chapters  to  hold  for  the 
species  considered  there.  A  further  word  concerning  this  general  situation  should 
doubtless  be  added. 

From  the  time  of  Aristotle  to  the  immediate  present  there  have  appeared  state- 
ments concerning  a  predominance  or  a  lack  of  predominance  of  males  from  the  first 
egg  and  of  females  from  the  second  egg  of  the  pigeon's  clutch.  It  is  quite  unnec- 
essary to  discuss  at  length  any  of  these  divergent  reports.  They  have  all  been  based 
on  a  general  statistical  method,  which  is  a  wholly  inadequate  and  useless  method 
for  a  study  of  the  problem.  It  is  clear  from  aU  that  has  preceded  in  this  volume  that 
the  method  that  would  be  valuable  must  be  an  analytical  one.  The  author  has 
laid  the  foundation,  and  fashioned  much  of  the  superstructure,  of  a  proper  analyt- 
ical study  of  this  point.    He  has  shown  that  from  the  periods  of  the  production  of 

Table  172. 


cf  Cham,  talpicoti. 
9  Cham,  talpicoti. 

cTCh.  talpicoti;  (imported  1909). 
9  Ch.  talpicoti;  (imported  1909). 

cfA  1.  hatched. . .  .  1.  . .  .6/1/08.  . .  .dead 
A  2.  hatched. ...2. ...6/1/08. 

12/26/11. 

c 

rA  1.  hatched.  . .  .6. . .  .6/25/09;  possibly  alive  1/1/15. 
A  2.  hatched.  . .  .7.  . .  .  6/25/09;  shade  darker  than  A  1. 

B.     hatched.... 3.... 7/10. 

&  Ch.  talpicoti  (6) ;  hatched  6/25/09. 

CI,  hatched.  ...4.  ...8/5. 
C2.  hatched....  5.  ...8/6. 
D  1.  8/14;  no  development. 
D2.  S/16:  no  development. 

9  Ch.  talpicoti  (0). 
Al.  hatched.  ...8....  June  (?)  1910. 

A  2.  hatched 9 June  (this  bird  or  sire   (6);   alive 

1/1/15). 

E  1.  hatched;  9/28;  died  very  soon. 
E  2.  hatched;  9/28;  died  very  soon. 

Bl.  hatched...  10.  ...July  (?). 

B2.  hatched...  11.... July  (?). 

CI.  hatched...  12.... August. 

C2.  hatched...  13.... August. 

D.  1  8/3l\one  hatched,  died  at  one  week;  one,  no develop- 

D.  2  9/2  /     ment.                                                   (Sh  20/13) 

Table  173. 

cf  Geotrygon  sp. 

9  Geotryfe 

onsp. 

Al.  7/14/02;  hatched. 
A  2.  7/16/02;  hatched. 

CI 

C2 

9/25 
9/27 

no  development.                         E  1.  8/20/03;  broken, 
hatched.                                       E  2.  8/22/03;  broken. 

Bl.  8/12;  hatched. 
B2.  8/14;  hatched. 

Dl 

r)2 

10/11;  hatched 
10/13;  hatched 

Fl.  10/19;  hatched. 

F  2.  10/21;  hatched.               (Sh  23/13) 

>Only  matings  in  which  the  female  is  "pure  bred"  (not  hybrid)  are  tabulated.  The  proportion  of  males  and 
females  from  the  2  eggs  of  the  clutch  in  other  species,  or  in  matings  of  some  of  the  above  species  with  still  other  forms, 
has  been  considered  in  the  several  previous  chapters;  i.e.,  in  connection  with  the  fully  tabulated  records. — Editor. 
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the  "strongest  germs"  an  undue  proportion  of  "pairs"  of  eggs  produce  males  and 
that  from  the  opposite  period  there  arise  undue  numbers  of  pairs  of  eggs  that 
produce  females.  To  lump  these  altogether  and  to  count  the  number  of  males 
arising  from  first  and  females  from  second  eggs  is  plainly  to  cover  up  or  lose  the 
significance  of  the  intervening  pairs  of  eggs  which  bear  the  significant  data.  Again, 
many  matings,  because  of  exceptional  strength  or  of  weakness,  will  yield  a  consider- 
able total  predominance  of  males  or  of  females,  and  the  statistical  method  lumps 
all  without  thought  or  care  of  the  cancellations  and  unsatisfied  cancels  involved; 
all  of  which  as  easily  contributes  to  a  "smoothing"  of  the  results,  as  it  does  to  a 
"smothering"  of  them.' 

But  it  has  been  demonstrated  by  the  author  that  not  only  is  the  method  pre- 
viously employed  gravely  at  fault,  but  that  the  material  used,  in  nearly  all  of  those 
cases  where  the  worker  has  thought  it  worth  while  to  mention  what  form  was 
studied,  has  been  wholly  unsuitable  for  leading  to  a  decision;  that  is  to  say,  the 
"pigeons"  used  were  in  most  cases  one  or  another  of  the  150  "mongrels"  collectively 
known  as  domestic  pigeons.  One  of  the  clearest  points  of  our  present  knowledge  of 
the  relation  of  sex  to  egg  of  clutch  is  that  the  normal  relations  of  these  are  lost 
immediately  tcpon  hybridization — i.e.,  in  passing  from  the  -pure  state  of  the  species. 
The  countless  degradations  and  crossings  suffered  by  the  various  "domesticated 
breeds"  of  pigeons  since  their  existence  as  a  pure  wild  species  is,  therefore,  a 
sufficient  index  of  the  unsuitability  of  this  material  in  a  study  of  this  subject. 

Among  all  of  the  published  statements  to  date,  only  in  that  of  Cuenot  does  one 
find  even  a  suggestion  which  points  in  the  direction  of  recent  findings  and  toward  a 
reconciliation  or  understanding  of  the  discordant  data  hitherto  reported.  Cuenot'" 
suggested  that  sex-production  from  the  pigeons'  clutches  may  vary  in  the  different 
races  and  subraces  of  pigeons.  This  point,  if  applied  to  some  domestic  races,  as 
compared  with  some  pure  wild  species,  would  certainly  be  wholly  true ;  possibly  it  is 
true  also  among  the  races  and  subraces  of  which  he  speaks. 

It  now  seems  certain  that  in  many  wild  species  of  pigeons  the  rule  is  for  the  first 
egg  of  the  clutch  to  produce  a  male  and  for  the  second  to  produce  a  female.  It 
also  seems  probable  that  this  order  is  normally  reversed  in  some  other  wild  species." 
It  is  probable,  moreover,  that  included  in  some  species  which  normally  produce  a 
predominance  of  males  from  first  and  of  females  from  second  eggs  there  are  excep- 
tional individuals  which  quite  regularly  present  the  sexes  in  the  reverse  or  in  an 
irregular  order.  But  these  subsidiary  points,  together  with  the  frequency  of  the 
reversals  of  order  of  the  sexes  in  the  "very  first  clutch"  of  the  season  (possibly  also 
in  the  very  last  clutch  under  certain  conditions)  have  not  been  adequately  dealt 
with  by  the  author,  nor  are  they  satisfactorily  decided  by  his  data;  they  must 
therefore  await  further  and  future  analysis.  These  particular  topics  have  been 
under  investigation  by  the  editor  during  the  past  4  years.  A  large  amount  of  data, 
obtained  from  several  different  lines  of  study,  is  still  being  accumulated  and  will 
probably  not  be  long  delayed  in  publication. 

'  "Statistical  results,  giving  the  averages  of  taany  cases,  give  the  average  of  chances.  We  want  to  know  what 
happens  under  normal  or  prescribed  conditions,  with  chance  eliminated  to  the  utmost.  Statistics  lead  away  from  the 
careful  study  of  the  individual  cases,  on  the  assumption  that  such  cases  can  not  be  understood  except  in  the  mass, 
where  individuals  are  lost.  It  is  evident  that  the  result  in  any  case  depends  upon  all  of  the  particulars,  and  the  more 
thoroughly  these  are  understood  the  better  the  result  can  be  understood."  (W  8.) 

•1  Bui.  Sci.  France  et  Belg.,  vol.  32  (5th  ser.,  vol.  1),  1899. 

"  Possibly  the  purity  of  these  species  should  be  questioned. 
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Table  174-175  (continued). — Record  of  family  A. 
cf  St.  risoria  (A)  from  dealer  late  1894;  alive  10/1/97;  3+yr. 
9  St.  risoria  (A)  from  dealer  late  1894;  dead  10/10/97;  3+yr. 


Clutch. 

Date  of  laying. 

Time  between 
eggs. 

Since 
previous 
set  (in 
days.) 

Hatched. 

Incubation. 

Remarks. 

Ul 
U2 
VI 
V2 
Wl 
W2 
XI 
X2 
Y 

Z  1 
Z2 

jlda.  lOhrs.  7  m. 
ll  da.  14  to  15hrs. 

I 

31  days 

30  daysj 
21  days. 
27  days/ 
25  days. 

31  days/ 

Not  incubated 
Not  incubated 
Not  incubated. 
Not  incubated. 

/Egg  broken. 
\Egg  broken. 
Killed  at  few  days. 
No  record. 
No  second  egg. 

1  These  eggs  incubated  during  rail- 
[     way  journey.                (C  7/16) 

Apr.    29 

June      2 

June     4 

June  23 

June  25 

July    20 

July    22 

Aug     14 

/ 

Aug.  4 

14  da. 

2hrs.> 

Not  incubated. 

Sept.  29 

Sept.  29 

Sept.  14 

Sept.  16 

\ 

}usual 

time. 

J 

'  Indicates  nearly  the  exact  time. 


Table  177. 
12/95;  brother;  8/?/00;  6  yr.  2  mo. 


9  St.  risoria  (C);  hatched  6/12/95;  sister;  lived  longer  than  mate  (above). 
Birds  were  6  months  and  5  days  old  when  first  eggs  were  laid. 

cTA  1.  12/17/95 8.335  g weak  (poor  feeding) ;  killed  3/25/96. 

crA2.  12/19/95 8.118  g weak  (poor  feeding) ;  killed  3/25/96. 


2/8.. 
2/10. 


.  7.984  g killed  5/11/96. 

.8.241  g kUled  5/4/96. 


9D1.  3/13 8.630  g hatched. 

d'D2.  3/15 9.225  g hatched. 

9  El.  4/13 8.489  g hatched. 

9E2.  4/15 8.838  g hatched. 

(f  F  1.  5/12 8.720  g killed  6/25/96. 

cTF  2.  5/14 9.256  g killed  6/2/96. 

G  1.  6/12 8.972  g failed  to  hatch. 

9G2.  6/14 9.365  g killed  9/2/96. 

These  birds  were  kept  mated  and  laid  numerous  eggs  during  1897  (22  eggs),  1898  (16  eggs),  1899  (18  eggs),  and  1900 
(7  eggs).  The  male  died  8/?/1900.  Few  of  these  eggs  were  incubated— this  pair  being  used  to  nest  the  eggs  of  other  birds. 
Nevertheless  6  eggs  were  hatched  in  1897,  6  in  1898,  and  8  in  1899.    The  length  of  life  of  all  these  young  is  unknown.— Editor. 


HI.  7/10 8.692  g embryo  killed. 

H2.  7/12 9.520  g embryo  killed. 

I  1.  7/27 8.425  g not  incubated. 

I  2.  7/29 9.120  g not  incubated. 

J.  11/2;  some  development. 

K  1.  11/26;  some  development. 

K  2.  11/28;  fully  developed;  pipped;  failed  to  hatch. 

LI.  12/23;  h.T,tched. 

L2.  12/25;  hatched.  (C  7/17) 
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Table  176. — Record  of  family  G. 
&  St.  riaoria  (G) ;  7/25/99. 
9  St.  risoria  (G):  10/23/95  to  7/25/04;  age  4  mos.  20  da.  at  time  of  first  laying. 


Mar.  27,  1896 

Apr.   11 

Apr.    IS 

Apr.   26 

May    4 

May    6 

June  17 


July    14. 
July    16. 


Sept.  25 . 
Sept.  27 . 
Nov.     1 . 


1897. 


Apr.  12. 
Apr.  14. 
Apr.  19. 
Apr.  21. 
May  20. 
May  22 . 


July  19. 
July  21. 
Aug.  24. 
Aug.  26. 
Oct.  7 . 
Oct.      9 . 


Mar.  30, 
April  1 . 
Apr.  27, 
Apr.  29 


Time  between  eggs. 


> Usual  time 

>1  da.  14  hrs.  48  ni. 
>Usual  time 


|lda.  15  to  16  hrs... 
On  nest  but  failed  tt 

lay. 
>1  da.  18  hrs.  2  m... 


>1  d.-i.  16  hrs.  42  m. 
>1  da.  16  hrs.  39  m, 
■  Ida.  15  hrs.  44  m, 
>lda.  15  hrs.  (?)... 
■Ida.  15tol6hr.s.. 


■(?). 


Since 


May  19,  4''  15"  p.m. 
May  20,  12'"  50"  p.m 


Sept.    5,  before  i 
Sept.    6,  before  ' 


Jan.    16,  S""  20"  p.m. 
Jan.    17.  12  (?)  m..  .. 


Feb.     8,  early  a.i 
Feb.     9,  2  p.m. 


Removed  Oct.  16 


Jan.    31  to  Feb. 


Mar.    7,  5  to  6  i 
Removed 


Hatched . 
Hatched . 


14  da.  15  to  20  hr: 


14  da.  4  to  6  hrs. 


14  da.  12  to  13  hr 
14  da.  4  to  6  hrs. 


Weight 
of  egg. 


One  egg  only;  thin  shell. 
One  only ;  laid  from  perch. 
One  only;  thin  shell. 
One;  good  shell.' 
Killed  Jan.  27,  1898. 
Died  July  17,  1897. 
Killed  at  hatching. 
KUled  July  22. 
Killed  July  22. 


Dead  (food),  Nov.  21. 
Dead  (food),  Nov.  23. 


Dead  Jan.  17,  18 

Broken. 

Dead  Feb.  14,  18 


This  egg  removed  April  29. 


CHAPTER   XIV. 

ON  THE  NATURE  AND  BASIS  OF  HEREDITY. 

Parts  of  two  addresses  and  a  considerable  amount  of  less  closely  written  mate- 
rials have  been  seriated  by  the  editor  to  form  the  present  chapter.  The  three  groups 
of  materials  are  here  placed  in  the  order  of  their  preparation,  and  under  their 
original  titles. 

HEREDITY.^ 

The  subject  of  heredity  covers  a  wide  field,  and  the  central  problem  has  been 
scarcely  more  than  located.  It  has  long  been  obscured  with  traditional  myths, 
which,  like  other  traditions,  often  live  in  one  disguise  or  another  after  they  have  been 
repudiated.  One  of  these  myths,  if  one  may  venture  to  so  classify  it,  is  the  idea  that 
heredity  stands  for  "transmission,"  with  emphasis  placed  on  the  trans. 

The  Century  Dictionary  defines  heredity  as  "the  influence  of  parents  upon 
offspring;  transmission  of  qualities  or  characteristics,  mental  or  -physical,  from  -parents 
to  offspring.^'  The  essential  idea  here  is  contained  in  the  word  "transmission." 
The  characters  of  the  offspring  are  conceived  of  as  inherited,  as  if  they  represented 
elements  that  belonged  primarily  to  the  parents  and  were  by  them  bequeathed  as 
legacies  to  their  children. 

We  may  flatter  ourselves  that  we  have  completely  outgro\Mi  such  a  crude  con- 
ception, but  the  traditional  term  continues  in  everyday  use,  and  the  traditional 
idea  still  cleaves  to  it.  Witness  the  belief  still  held  by  a  considerable  number  of 
naturalists — which  not  long  ago  was  so  ably  championed  by  Herbert  Spencer  and  as 
ably  controverted  by  Weismann — the  belief  handed  down  from  Lamarck,  that 
"characters"  functionally  acquired  during  the  lifetime  of  the  parents  are  trans- 
missible to  the  offspring. 

Darwin's  pangenesis  and  the  intracellular  pangenesis  of  de  Vi'ies  represent 
elaborate  systems  of  transmission,  in  which  the  central  myth  expands  into  a  train 
of  ancillary  myths,  each  designed  to  conceal  the  weakness  of  the  mother  mj^th. 
Darwin  ends  his  discussion  of  pangenesis  with  the  following  words: 

"Each  living  creature  must  be  looked  at  as  a  microcosm- — a  little  universe,  formed  of  a  host  of 
self-propagating  organisms,  inconceivably  minute  and  as  numerous  as  the  stars  of  heaven"^ 
(Animals  and  Plants,  n,  p.  483). 

Darwin's  hypothesis  represented  the  germ-cells  as  composed  of  these  "hosts  of 
self -propagating  "  pangens,  collected  from  every  point  in  the  body.    Think  of  these 

'  The  manuscript  treating  of  this  topic  represents  that  portion  of  a  lecture  at  Woods  Hole,  July  29,  1907,  that 
was  reduced  to  writing  (SS  12).  It  is  given  first  position  in  this  chapter  because  of  its  consideration  of  the  more 
general  aspects  of  development.  The  method  of  treating  the  subject,  adopted  by  tlie  author  in  these  pages,  suggests 
that  this  material  more  properly  belongs  with  the  chapters  on  Orthogenetic  Evolution,  in  Vohmie  I.  But  the  fact 
that  three  quite  different  aspects  of  heredity  are  considered  in  these  three  groups  of  materials  led  to  the  conclusion 
that  no  one  of  the  three  aspects  of  the  subjects  should  be  presented  as  an  isolate.  The  two  additional  parts  of  the 
chapter  are:  A  part  of  a  lecture  (on  JMendelian  heredity),  of  February  28,  1908,  before  the  Wisconsin  Natural  History 
Society  (Z  5),  and,  finally  some  short,  sketchy  materials  (R  16,  WW  1,  EM  9,  W  9)  which  the  author  had  not  yet 
arranged  in  final  manuscript  form,  but  which  constitute  his  last  writings  and  conclusions  on  matters  of  much 
interest  to  the  present  volume,  chiefly  on  "germinal  weakness"  and  evidences  of  it  and  of  its  modifiability. — Ed. 

'  This  passage  is  adopted  by  de  Vries  as  a  motto  to  adorn  the  title  page  of  his  "  Intra-cellular  Pangenesis." 
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hosts  of  atoms  migrating  from  all  parts  of  the  body  and  assembling  in  germ-cells. 
This  miraculous  migration  is  then  followed  in  the  developing  germ  by  an  equally 
marvelous  "distribution"  of  these  atoms  to  their  appointed  places.  Here  trans- 
mission includes  two  distinct  steps — a  "centripetal  migration"  and  then  a  "cen- 
trifugal redistribution"  to  points  corresponding  to  the  points  of  departure. 

De  Vries  abbreviates  this  hj'pothesis  of  transmission  by  cutting  out  the  first 
step  completelj^,  for  he  imagines  that  his  hosts  of  unit-characters  are  located  in  the 
nucleus  from  the  first,  and  hence  that  they  require  no  transportation  from  the  soma. 
The  myth  of  centripetal  migration  is  dismissed,  but  that  of  centrifugal  distribution 
is  retained.  The  abbreviation,  then,  although  in  the  right  direction,  amounts  to 
nothing  as  a  simplification,  for  miracles  are  not  made  more  comprehensible  by 
reduction  in  number. 

We  have  to  discard  the  idea  of  transmission  in  toto,  not  only  the  centripetal 
migration  conceived  by  Darwin,  but  also  the  centrifugal  emigration  or  distribution 
from  the  germ-nucleus  to  the  soma. 

Every  theory  founded  upon  the  postulate  of  unit-characters,  or  specific  deter- 
minants stored  in  the  nucleus,  is  necessarily  committed  to  some  form  of  centrifugal 
distribution  during  the  course  of  development;  and  for  each  element  to  be  dis- 
tributed it  is  necessary  to  assume  either  that  it  is  passively  transported  to  its 
destination  or  that  it  finds  its  own  way  automatically.  In  either  case  it  would  be 
nothing  less  than  a  miracle  for  a  specific  pangen  to  reach  a  prescribed  point  in  such 
a  complex  mosaic  field  as  the  organism  represents;  and,  for  this  to  be  fulfilled,  not 
only  at  the  predetermined  point,  but  also  at' just  the  moment  for  harmonious  devel- 
opment with  its  immediate  neighbors,  with  symmetrical  and  correlated  groups, 
with  inter-  and  intra-locking  systems,  constituting  a  microcosmic  whole,  incompara- 
bly more  difficult  to  grasp  than  the  stellar  universe — for  all  this  to  be  fulfilled  is 
utterly  beyond  the  bounds  of  scientific  credibihty.  To  try  to  conceive  of  normal 
development  as  thus  prepunctuated  in  all  its  space  and  time  relations — as  proceeding 
from  ready-made  elemental  characters,  automatically  distributing  themselves  or 
guided  by  entelechies — is  to  indulge  in  ultra-scientific  teleology. 

When  we  take  from  these  pangen  deities  all  that  speculation  has  fictitiously 
injected  into  them,  or  wrapped  around  them,  nothing  remains  but  physical  elements 
in  self-sustaining  organic  relations.  In  brief,  we  have  a  primordial  germ-cell  of 
the  same  specific  constitution  as  the  mother-cell  that  preceded  it.  The  mother-cell 
transmits  nothing.  When  it  divides  into  two  daughter-cells  it  merely  divides  itself, 
and  each  moiety  has  the  constitution  it  had  before  division.  If,  then,  the  daughter- 
cell  is  an  exact  copy  of  the  mother-cell  there  is  no  wonder,  since  it  really  is  the 
mother-cell  in  substance,  constitution,  behavior,  and  jjotentialities.  It  is  all  this, 
and  yet  no  transfer  of  qualities  has  taken  place,  and  it  is  plain  that  transference  or 
transmission  is  absolutely  impossible,  in  the  nature  of  the  case. 

Our  germ-cell,  which  inherits  nothing — unless,  under  the  spell  of  usage,  we 
must  still  continue  to  say  that  a  cell  inherits  itself — our  germ-cell  is  from  the  first  a 
living  organism,  for  it  has  all  the  fundamental  functions  of  living  organisms,  such 
as  assimilation,  growth,  reproduction,  etc.  It  is  in  the  exercise  of  these  func- 
tions that  development  becomes  a  progressive  elaboration,  with  a  physical  con- 
tinuity that  admits  of  periods  of  comparative  rest,  but  not  of  breaks  in  causal 
sequence. 
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As  the  organic  world  must,  from  the  standpoint  of  evohition,  be  regarded  as  a 
product  of  the  physical  world,  we  have  always  to  take  the  physical  aspects  as  our 
point  of  departure.  Our  theoretical  myths  are  largely  due  to  reversing  this  natural 
mode  of  procedure,  not  meaning  to  imply  that  from  the  physical  side  we  always 
come  face  to  face  with  facts.  Newton's  emission  or  corpuscular  theory,  according  to 
which  light  consists  of  ])articles  emitted  from  the  luminous  body,  was  just  as  much 
a  myth  as  the  theory  of  transmission  of  hereditary  qualities.  The  emission  concep- 
tion proved  to  be  untenable  and  had  to  give  way  to  a  totally  different  view,  accord- 
ing to  which  Ught  is  not  something  transported  from  the  sun,  but  a  peculiar  self- 
propagating  motion  of  the  ether. 

Now,  the  ether  set  in  vibration  at  the  sun  does  not  of  course  come  to  us,  neither 
does  the  initial  vibration  ever  reach  us.  A  ripple  may  appear  to  run  over  the  surface 
of  water,  but  the  appearance  is  illusive.  The  ripple  is  a  new  ripple  at  every  instant, 
and  its  seemingly  running  crest  does  not  advance  at  all.  So  with  the  vibrations  of 
the  ether.  Successive  particles  vibrate  in  linear  sequence,  because  they  are  identical 
in  nature  and  respond  alike  to  the  same  condition.  So  also  is  it  with  hereditary 
phenomena.  Germ-cells  behave  alike  in  development,  not  because  anything  is 
transmitted  to  them,  but  because  they  represent  identical  material  and  constitution, 
and  are  exposed  to  essentially  like  environmental  conditions. 

The  development  of  the  germ  is  said  to  end  in  the  specific  form  characteristic 
of  the  race.  It  is  well  to  remember  that  we  have  in  every  development  a  flowing 
sequence  of  specific  forms,  for  every  stage  is  as  specific  as  the  end-stage.  In  this 
progressive  change  of  form  we  see  an  interesting  difference  between  the  development 
of  the  organism  and  the  development  of  the  crystal;  nevertheless,  the  form  is  as 
certainly  a  physical  determination  in  the  one  as  in  the  other.  The  crystal  has  its 
specific  form  and  sometimes  several  specific  forms.  In  every  case  it  owes  the  form 
to  the  nature  of  its  material  elements  and  the  conditions  under  which  it  arises.  We 
would  not  think  of  ascribing  its  form  and  symmetry  to  hereditary  transmission; 
neither  would  we  think  of  intercalating  directing  or  formative  agents,  distinct 
from  the  material  elements  composing  it. 

Fundamentally  considered,  the  organism  and  the  crystal  are  equallj^  "self- 
determining"  at  every  step,  equally  the  products  of  intrinsic  physical  properties  and 
conditions.  The  crystal  is  said  to  grow  by  "accretion,"  the  organism  by  "intus- 
susception." But  this  is  merely  a  superficial  difference  that  does  not  affect  the 
general  standpoint.  From  a  physical  standpoint  the  essential  thing  is  not  where 
the  elemental  particles  attach  themselves,  whether  interstitially  or  superficially, 
but  that  they  attach  theinselves  in  a  self-regulating,  determinate  way,  so  that  the  typical 
form  at  every  step  is,  to  use  Jensen's  terms,  autogenic  rather  than  allogenic.  In 
other  words,  the  form  is  a  "direct  causal  result,"  rather  than  an  indirect  one  imposed 
by  special  mediative  factors,  such  as  pangens,  determinants,  and  the  like. 

According  to  the  view  sketched,  we  see  that  recapitidation  in  the  organic  world 
is  a  universal  phenomenon  as  fundamental  as  in  the  crystal  world.  It  is  no  hallu- 
cination, but  the  great  fact  underlying  every  form  of  heredity,  eveiy  form  of 
development,  every  form  of  evolution. 

Ontogeny  is  recapitulation  from  top  to  bottom.  Think  how  full  of  significance 
is  the  recurrence  of  the  cell-stage  as  the  universal  primordium  in  both  plant  and 
animal  development.    And  yet  no  two  species  start  with  germ-cells  that  could  be 
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interchanged.  The  germs  of  different  species  are  specificallj-  unlike,  so  that  although 
they  set  out  in  very  similar  ways,  they  graduallj-  diverge  and  end  in  all  the  varieties 
that  inhabit  the  earth.  Relatively  slight  initial  differences  are  sufficient  for  greater 
and  greater  and  more  numerous  differences  as  development  runs  on.  All  this  is  to 
be  expected  from  a  physical  standpoint;  special  pangens  to  steer  are  superfluous; 
their  theoretical  importation  explains  absolutely  nothing,  and  only  leaves  us  with 
greater  difficulties  to  account  for  than  the  phenomena  themselves. 

Ontogenetic  recapitulation  in  a  given  species  is  most  wonderfully  exact.  It 
is  this  perfection  of  reproduction  that  seems  to  require  some  extraordinary  or 
supernatural  agencies.  We  easily  forget  that  only  physical  processes  can  approach 
such  exactness.  It  is  absurd  to  think  such  processes  need  or  can  have  assistance  in 
reaching  exact  results.  The  more  we  reflect  upon  this,  the  clearer  it  becomes  that 
recapitulation  must  be  physically  directed,  i.e.  self-directing. 

Ontogenetic  recapitulation  is,  then,  a  fact  that  admits  of  no  explanation  except 
from  a  physical  standpoint.    In  this  fact  lies  the  whole  of  heredity. 

Now,  while  ontogeny  is  so  wonderfully  exact  that  we  never  cease  to  be  amazed 
at  its  performances,  we  must  not  forget  that  germ-cells  are  subject  to  slow  variation. 
In  fact,  it  is  only  germ-variation  that  has  to  be  considered  in  phylogeny  as  in  onto- 
geny. Conseciucnth",  when  the  germ-cell  takes  a  step  forward,  ontogeny  begins  with 
an  initial  difference  that  sets  the  whole  series  of  ontogenetic  stages  on  a  diverging 
line  that  digresses  so  little  as  to  be  undiscoverable  until  near  or  at  the  end  of 
development. 

Succeeding  generations  start  with  recapitulation  at  the  new  level  or  at  the  new 
point  in  the  same  level.  As  variation  in  the  germ  moves,  so  the  recapitulation 
shifts;  to  be  physically  exact  it  must  do  so.  Variation  in  results,  then,  is  no  evidence 
of  a  fault  in  exactness,  and  the  shift  is  so  slow  that  recapitulation  is  closelj'  ideal. 

ON  MENDELIAN  HEREDITY. 

In  an  address  of  last  j'ear,'  I  had  no  occasion  to  do  more  than  refer  to  Mendel's 
brilliant  work.  Although  ]\Iendel  did  not  undertake  to  formulate  any  theorj'  of 
evolution,  the  problem  of  the  origin  of  species  was  certainly  in  his  mind,  and  he 
hoped  to  get  some  decisive  results  by  crossing  varieties  or  species.  A  finer  model  of 
experimental  work  and  careful  anah'sis  has  not  been  seen.  The  results  were  verj- 
remarkable  and  are  now  accorded  first  rank  by  many  prominent  naturalists. 

I  have  devoted  a  good  deal  of  time  during  the  last  10  years  to  crossing  various 
wild  and  tame  species  of  pigeons,  and  do  not  intend  at  this  time  to  go  deeply  into 
the  subject  of  h3-bridization,  but  may  refer  briefiy  to  some  experiments  which  lead 
me  to  believe  that  ]Mendcl's  experiments  with  different  varieties  of  peas,  important 
as  they  are,  do  not  reveal  any  fundamental  and  universal  law  of  heredity. 

]\Iendel  saw  clearly  that  the  problem  of  the  origin  of  species  must  be  attacked 
from  the  analytical  and  experimental  side.  The  first  step,  then,  was  to  select 
particular  "specific  characters"  that  were  as  sharply  defined  as  possible.  He 
selected  7  pairs  of  contrasting  characters.  For  example:  tall  and  short  stem;  axial 
and  terminal  flowers;  smooth  and  icrinkled  seeds;  yellou-  and  green  cotjdedons;  gray 
and  brou-n  seed-coats;  inflated  and  constricted  pods;  green  and  yellow  pods. 

'  This  part  of  the  chapter  is  the  latter  part  of  a  lecture  delivered  at  the  Wisconsin  Natural  History  Society 
Februar>-  27,  1908.    (Z  5) 
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When  a  tall  variety  was  crossed  with  a  short  one,  the  result  was  that  all  of  the 
offspring  were  tall;  hence  the  character  "tall"  was  called  dominant;  "short"  was 
called  recessive.  The  same  result  was  reached  with  the  other  characters.  When  the 
hybrids  were  bred  together  both  characters  reappeared,  and  always  in  definite 
proportions:  (A)  3  dominants  to  1  recessive.  (J5)  1  dominant :  2  hybrids  :  1  recessive. 

The  fact  that  the  same  ratio  appeared  in  each  one  of  the  seven  sets  of  experi- 
ments seemed  to  demonstrate  several  important  points:  (1)  that  there  was  some 
uniform  law  governing  the  results ;  (2)  that  specific  characters  stood  for  definite 
units — -"purity  of  germs,"  as  Professor  Bateson  calls  it;  (3)  there  were  no  transi- 
tional phases,  no  passing  of  one  character  gradually  into  another. 

When  thus  presented,  the  facts  tell  strongly  against  the  origin  of  species  by 
gradual  modification  as  held  by  Darwin,  and  strongly  support  the  contention  of 
de  ^'ries  for  mutation  as  the  mode  of  evolution.  No  wonder  that  the  work  was 
hailed  with  such  delight  by  de  Vries  and  Bateson. 

On  looking  at  the  two  classes  of  characters — ^the  dominants  and  recessives — it 
becomes  obvious  that  the  results  would  not  bear  out  the  conclusions.  For  example, 
is  it  not  clear  that  there  can  be  no  such  impassable  hmit  between  "tall"  and  "short" 
as  claimed?  Whatever  the  ratio  discovered  means,  it  can  not  mean  anj-  absolute 
impasse  between  two  such  characters.  In  no  case  of  these  contrasting  characters  does 
it  seem  at  all  probable  that  there  can  be  no  transitional  or  intermediate  conditions. 

A  simple  question  as  to  these  pairs  of  dominants  and  recessives  was  this:  Could 
one  on  hearing  the  names  of  the  pairs  predict  which  one  in  each  pair  would  be 
dominant  and  which  recessive?  I  took  the  list  given  by  Mendel,  and,  before 
informing  mj-self  of  Mendel's  results,  underhned  the  characters  which  I  conject- 
ured would  be  likely  to  be  dominant.  The  guess  turned  out  correct  in  every  one 
of  the  seven  cases. 

The  meaning  of  dominance  and  recessiveness  is,  then,  only  greater  or  less  vigor, 
greater  or  less  stabilitij.  In  the  case  of  "tall"  and  "short"  it  is  vigor,  in  the  case  of 
axillary  or  terminal  flowers  it  is  preponderance  of  stabilitj^ — ^the  older  character 
being  the  more  firmly  fixed.    This  is  enough  perhaps  to  be  suggestive. 

Now,  we  find  differences  in  vigor  and  in  the  stabiUty  of  characters  ever3'^vhe^e, 
but  we  do  not  alwaj-s  get  the  Mendelian  ratios.  The  ratios  we  get,  if  we  get  any  at 
all,  are  quite  different  in  different  species,  and  that  might  have  been  foreseen. 
[Here  the  lecturer  continued  the  subject  without  manuscript,  and  but  few  addi- 
tional pages  (see  two  paragraphs  in  advance)  were  ever  written;*  the  outline  from 
which  he  spoke  is  of  interest,  however,  and  is  as  follows. — Editor.] 

Mention — 

(a)  Results  in  crossing:  Japanese  turtle  and  blond  ring-dove;  Japanese  turtle  and  white  ring; 
Japanese  turtle  and  homer;  Japanese  turtle  and  common  pigeon;  Hybrid  and  homer;  White  ring  and 
humilis.  First  generation — dark  cJ  and  white  9  .  European  turtle  and  ring — o^  dark  and  light  ?  . 
Japanese  turtle  and  ring — d  dark  and  light  9.  This  seems'  to  be  a  general  law  with  pigeons, 
but  I  should  not  dare  to  say  it  holds  as  a  universal  law. 

{b)     Sex-alteration."     (Z  5) 

INIendel'  did  not  undertake  to  develop  a  theory  of  evolution,  his  aim  being  to 
discover  the  principles  that  govern  hybridization.    His  experiment  with  peas,  as  he 

*  The  firat  part  of  Chapter  I  has  a  short  statement  on  Mendelian  heredity. — Editor. 

'  That  is,  "dark  male  and  light  female"  hybrids. — Editor. 

^  Written  December  1907  (before,  or  at  the  same  time  with,  the  immediately  preceding  pages). — Editor. 
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interpreted  them,  seemed  to  indicate  that  specific  characters  behave  as  "pure" 
and  "independent"  units.  Mendel's  results  are  now  being  tested  in  various  forms, 
and  it  remains  to  be  seen  whether  he  discovered  any  principle  that  admits  of  uni- 
versal application.  So  far  as  my  own  work  goes,  I  may  say  I  find  no  evidence  of 
independent  unit-characters,  and  I  think  that  I  find  abundant  evidence  that  specific 
characters  do  not  pre-exist  in  germs,  either  as  specific  units  or  as  determinants. 
In  fact,  the  whole  conception  of  characters  as  unit-entities  seems  to  me  utterly 
incompatible  with  what  we  know  of  their  genesis  and  history. 

It  is  quite  true  that  as  yet  we  have  not  seen  very  much  serious  work  on  the 
genesis  of  characters.  It  is  very  much  easier  to  compile  ponderous  volumes  of 
reported  saltations  and  discontinuities  than  it  is  to  trace  these  appearances  to 
their  genetic  foundations.  The  criticism  I  should  make  of  Mendel's  work  would  be 
that  he  did  not  first  study  with  the  utmost  care  the  nature  of  the  characters  with 
which  he  proposed  to  experiment. 

Furthermore,  the  claim  that  any  two  characters  in  closely  related  varieties  of 
peas  should  be  "mutually  exclusive"  borders  on  the  incredible,  and  stands  in 
contradiction,  as  it  seems  to  me,  with  the  very  general  phenomenon  of  blending. 
The  conception  of  characters  as  indivisible  unit-entities  seems  utterly  irreconcilable 
with  all  we  know  of  the  phyletic  derivation  of  organs  and  characters.  The  "prin- 
ciple of  change  of  function,"  developed  so  ably  by  Dohrn  in  1875,  shows  that 
characters  are  only  local  differentiations  that  arise  by  slowly  modifying  processes. 

The  contrary  assumption  is  the  negation  of  evolution,  and  opens  the  way  to 
the  realm  of  miracle.  There  can  be  absolutely  no  hope  of  ever  tracing  the  genesis 
of  characters  from  the  standpoint  of  Mendelian  purity.  We  may  get  allelomorphs 
within  allelomorphs  ad  mfinitum,  but  every  "within  "  hides  the  truth  we  are  seeking, 
in  essentially  the  same  way  that  the  old  preformationists  hid  one  miracle  within 
another  in  the  womb  of  mother  Eve.  (Z  6) 

Some  further  data  and  conclusions  bearing  upon  the  preceding  theme,  and 
written  mostly  after  the  above,  have  been  seriated  and  given  a  concluding  position 
in  this  chapter  by  the  editor:^ 

Mendel  emphasized  the  importance  of  using  safe  material,  but  he  overlooked 
the  fact  that  his  peas  were  closely  related  varieties,  which  fact  may  have  some- 
thing to  do  with  alternative  mheritancc.  Darwin  and  others  have  used  domestic 
species. 

"It  is  willingly  granted  that  by  cultivation  the  origination  of  new  varieties  are  acquired  which, 

under  natural  conditions,  would  be  lost Various  experiments  force  us  to  the  conclusion 

that  our  cultivated  plants,  with  few  exceptions,  are  members  of  various  hybrid  series,'  whose  further 
development  in  conformity  with  law  is  changed  and  hindered  by  frequent  crossings  inter  se.  The 
circumstance  must  not  be  overlooked  that  cultivated  plants  are  mostly  grown  in  great  numbers  and 
close  together,  which  affords  the  most  favorable  conditions  for  reciprocal  fertilization  between  the 
varieties  present  and  the  species  itself." 

The  great  variability  of  cultivated  plants  is,  according  to  Mendel,  due  not  so 
much  to  "simple  transference  into  garden  soil"  as  to  the  cross-breeding  which  is 
thus  favored  and  which  is  systematically  practised  by  the  horticulturist. 

'  All  that  follows  was  written  at  intervals,  and  more  or  less  disconnectedly,  by  Professor  Whitman.    The  editoi 
is  responsible  for  the  order  and  arrangement  of  the  material. 
'  The  itaUcizing  is  our  own. 
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It  is  claimed  that  the  peas  form  an  exception,  as  their  organs  of  fertihzation 
are  protected  by  the  keel.  But  it  is  admitted  that  "even  here  there  have  arisen 
numerous  varieties  during  a  cultural  period  of  more  than  1,000  years;  these 
maintain,  however,  under  unchanging  environments  a  stability  as  great  as  that 
of  species  growing  wild." 

Pigeons  jircsent  the  following  advantages  over  peas  in  crossing:  (1)  In  peas  we 
can  not  put  the  individual  to  more  than  one  test.  In  pigeons  we  can  test  an  indi- 
vidual over  and  over  again,  one  year  after  another;  we  can  test  it  with  different 
individuals  of  its  own  kind  or  by  various  crosses.  This  advantage  enables  us  to  see 
that  the  individual  carries  different  (not  necessarily  "pure")  germs.  (2)  Pigeons 
present  phylogenetic  stages  (ageing),  so  that  an  individual  gives  us  two  well-marked 
phases  for  study — one  in  the  first  plumage  and  another  in  the  second  or  adult 
plumage.  (3)  The  characters,  although  more  complex,  are  more  definite,  and  give 
more  than  one  differential.  These  points  probably  more  than  counterbalance  the 
reality  involved  in  the  objection  raised  by  Mendel  and  by  Bateson  that  a  multitude 
of  characters  might  be  an  obstacle  to  discovering  Mendel's  law."  (W  10) 

De  Vries's  mutations'"  make  it  impossible  to  investigate.  Premutations  are  as 
immutable  as  mutations,  and  they  are  not  supposed  to  come  in  gradually,  but  by  a 
complete  and  sudden  transformation. 

Mendelism — pure  germs,  segregation,  etc. — ignores  the  real  thing,  namelj^, 
genn-variatiou,  and  refers  all  changes  in  characters,  in  color  for  example,  to  germs 
introduced  somewhere  in  the  parent  stock.  It  speaks  of  reversion,  etc.,  as  due  to 
the  cropping-up  of  old  germs  that  have  suddenly  come  into  the  field."  Changes  due, 
for  example,  to  weakening  by  inbreeding  are  all  declared  to  be  "segregation." 

WEAK  GERMS  AND  IRREGULARITIES  IN  DEVELOPMENT.'^ 

White  color. — Most  students  of  genetics  treat  white  as  a  character.  Now,  in 
albinos  or  partial  albino  pigeons  and  pheasants  we  have  clear  evidence  that  the 
presence  of  "patches  of  white"  mean  only  that  the  organism  is  too  weak  to  bring 
its  development  to  the  point  of  forming  the  normal  color-pattern. 

If  this  pattern  represents  many  specific  characters,  as  it  does,  then  it  is  evident 
that  in  the  case  of  a  particular  albino  pheasant, ''  to  be  described  in  the  next  para- 
graph, we  have  a  lack  of  energy  to  carry  out  development,  for  this  same  albino 
gradually,  in  the  course  of  2  years,  acquired  nearly  the  full  normal  color  with  all  the 

"  Why  is  Mendelism  found  only  in  hybrids  between  "closely  related"  forms?  We  may  observe  that  in  closely 
allied  species  each  parent  represents  nearly  all  of  the  characters  found  in  the  two  species.  If  the  two  species  stand  wide 
apart,  then  each  parent  represents  only  a  fraction  thiit  mijilif  ili  scml  lo  iii-.nly  i]iir-Ii:ilf  in  extreme  cases.  In  other 
words,  the  hybrid  represents  the  sum  of  the  diffi n  >il  cIlh nrh  is;  ,-./.,  Mippn-r  il):,i  in  two  close  allies  each  has  10 
characters,  9  of  which  are  common;  then  the  sum  of  tlir  ihff,r,i,l  cIi.iiniIi  ;  -  wciil.l  l.c  '.I  +  2  =  11.  Suppose  each 
has  10  characters,  5  of  which  are  common.  Then  the  sum  will  be  5  +  .3  +  .J  =  lo-  yuppuse  only  1  is  common;  then 
the  sum  will  be  1  +  9  +  9  =  19.  The  sum  will  increase  as  the  number  of  common  characters  is  smaller.  Although 
each  species  has  only  10  characters,  the  number  of  characters  to  be  represented  in  the  hybrid  will  vary  from  11  to 
19.    (X,  Z,  W) 

'"  De  Vrie.s's  test  of  species  by  cross-fertilization  can  not  be  applied  among  the  fungi;  in  many  of  these  there  is 
no  fertihzation,  and  when  there  is,  it  is  self-fertilization.  Among  bacteria  species  can  often  be  distinguished  only 
by  physiolofiieal  means. 

"  It  is  ]iro)i:iI.ly  tnir  tli.il  tl,,'  .:,.,,•;,-  rli  iivtos  throughout  the  whole  life  cycle. 

"Tlii':iii:ni,u^' nl  o!     il.j.  .  i     i    I       '      I     nling  is  that  of  the  editor.    The  descriptions  and  headlines  are  solely 

those  of  tho  :iullinr:  I  Im' II    :         ■,.       ,,    .:.^'r   !  i     -Editor. 

"Many  i:im  -  :iiv  I  n  n;       i  in  i  '.      mts  assuming  male  plumage.    No  cock  pheasants  were  ever  known 

to  revert  to  female  garb. 
13 
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characters.  Here  is  one  case  where  we  see  that  characters  can  not  be  said  to  pre- 
exist as  definite  units,  the  same  bird  may  pass  through  several  stages  of  patterns 
in  succession,  and  we  always  see  the  transitions  from  one  character  to  another. 
Similar  examples  could  be  drawn  from  the  geopelias  and  other  doves. 

In  1905  I  raised  a  whitened  female  pheasant  which  in  her  second  year  became 
nearly  normal  in  color,  but  somewhat  paler.  From  her  and  a  normal  male  I  obtained 
a  partial  albino  male;  but,  strange  to  saj^,  this  two-thirds  white  male  subsequently 
assumed  gradually  the  color  of  the  normal  male,  and  finally  when  2  years  old  had 
lost  all  white  and  presented  the  plumage  of  a  normal  male,  except  that  the  colors 
were  not  quite  so  dark.'^ 

Albinism  is,  then,  not  one  of  a  pair  of  opposite  or  alternative  characters;  it  is 
only  one  of  many  degrees  of  the  same  color-character.  Black  pales  to  gray,  and 
gray  to  various  degrees  of  whiteness.  In  the  pigeon  the  fancier's  black,  brown- 
gray,  gray,  red,  yellow,  all  stand  for  one  and  the  same  kind  of  melanin  pigment,'* 
differing  only  in  density,  depth,  etc.  The  lighter  colors  and  shades  graduate  into 
white,  which,  when  closely  examined,  usually  shows  a  tinge  of  yellowish  or  orange 
brown.  If  the  pigment  granules  be  examined  by  transmitted  light  we  get  an  orange 
brown;  if  by  reflected  light,  then  black,  red,  yellow,  whitish.  Breeding  shows  that 
we  pass  easily  from  one  of  these  conditions  to  another.  The  variations  are  all 
quantitative  and  conditional  states  of  one  and  the  same  thing.  Mendelian  pro- 
portions may  or  may  not  appear,  but  these  proportions  are  not  to  be  construed  as 
unit-characters,  nor  yet  as  immutable  characters.  I  am  convinced  that  these 
various  shades  of  color  are  all  due  to  one  and  the  same  character;  in  the  develop- 
ment they  are  severally  presented  under  different  conditions. 

In  many  animals  we  have  a  summer  color  and  a  winter  white.  Both  are  the 
same  character,  but  in  extreme  conditions.  The  degree  of  exhibition  may  depend 
on  the  degree  of  heat,  light,  etc.  How  much  simpler  is  this  view  than  the  assump- 
tion of  two  unit-characters,  alternating  in  the  same  animal  from  summer  to  winter 
and  back. 

Physical  weakness. — ^A  juvenal  pigeon  {OS-D  3-G)  hybrid  from  a  male  nrienialis 
turlur-risoria-alha  {OS  S-D  3)  and  a  female  blond  ring,  hatched  July  18,  1908,  has 
only  11  tail-feathers  and  2  abnormal  toes.  The  fourth  toe  of  each  foot  has  an 
abrupt  bend  at  the  end  of  the  basal  third,  the  distal  two-thirds  taking  a  direction 
nearly  parallel  with  the  middle  or  third  toe.  The  result  is  "symmetrical"  on  the 
two  sides.  The  tail,  toes,  and  rather  small  size  all  indicate  that  this  bird  owes 
its  deformities  and  deficiencies  to  weakness  in  development.  (W  9)  (The  color  of 
this  bird — see  table  57 — too,  was  an  abnormal  gray,  found  in  one  other  of  its  many 
sisters  and  brothers.  This  gray-colored  bird  (OS-D  3-G)  arose  almost  immediately 
before  a  period  of  complete  failure  of  developmental  energy;  the  other  abnormal 
gray  was  from  thefirst  egg  after  this  period  that  was  able  todcvelop  at  all. — Editor.) 

Weakness  in  common  pigeons  is  frequently  expres.sed  in  white  color.  Some 
white  pigeons  fail  to  get  an  orange-red  iris.  The  irides  of  white  ring-doves  some- 
times remain  dark;  the  same  is  true  in  some  common  pigeons. 

'*  The  author  has  recorded  several  instances  of  the  appearance  of  white  color  due  to  quite  temporary  or  acci- 
dental causes.  It  seems  hardly  necessary  to  refer  to  such  cases  in  this  work,  since  similar  cases  are  well  known  to  all 
naturalists. — Editor. 

"The  editor  has  presented  (Biol.  Bull.,  1909)  evidence  from  chemical  and  developmental  standpoints  for  this 
same  conclusion,  which  was  reached  earlier  by  Professor  Whitman. — Editor. 
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In  a  pair  of  young  pouters  from  gray  (white-barred  Briinn)  pouters,  one  (8)  is 
gray  with  dark  bars,  and  in  form  is  apparently  very  well  developed;"'  the  other  (9) 
is  white,  with  poorly  developed  wings,  the  primaries  being  imperfectly  developed.'^ 
This  bird  has  the  "shakes";  that  is,  it  trembles  all  over  and  can  not  control  the 
movements  of  the  head  (I  have  had  two  such  white  birds  from  a  dealer,  and  they 
are  evident!}^  of  the  same  nature).  This  bird  was  hatched  October  11,  1908,  and 
at  the  age  of  5  to  G  weeks,  though  of  good  appetite,  was  quite  unable  to  fly. 
This  white  pouter  died  Januarj'  27,  1909,  and  turned  out  to  be  a  female,  as  was  its 
nest-mate,  both  hatched  in  October  1908. 

In  another  case  a  pair  of  birds  consisting  of  a  male  orientalis  x  risoria  hybrid 
(8)  and  a  female  St.  alba  hatched  both  eggs  of  a  clutch  on  June  5,  1908;  and  again 
both  eggs  of  another  clutch  on  July  7.  They  laid  again  (third  time)  July  22  and  24, 
when  the  young  from  the  second  clutch  were  only  about  2  weeks  old  and  not  yet 
out  of  the  nest.  This  set  of  eggs,  })roduced  so  early  after  the  preceding  eggs,  failed 
to  develop.  Either  this  was  due  to  the  presence  of  young  in  the  nest  (the  latter 
would  prevent  steady  sitting)  or  to  weakening  of  the  germs  (late  in  season)  and  to 
the  strength  of  the  old  birds  being  reduced  by  the  care  of  vigorous  young. 

Short  abnormal  legs. — In  several  crosses  between  common  pigeons  (C.  livia 
domestica)  and  T.  orientalis  of  Japan,  I  have  had  young  hatched  with  legs  abnor- 
mally short,  so  that  in  course  of  a  few  days,  as  the  body  rapidly  grew,  the  legs  came 
more  and  more  to  point  more  or  less  directly  backward,  and  to  be  of  no  use  in 
enabling  the  bird  to  reach  up  for  its  food. 

So  far  as  memory  and  some  records  serve,  this  condition  did  not  appear  in  any  of 
the  first  offspring  raised  in  the  better  part  of  the  season — ^April  to  June — but  in  the 
later  offspring  of  July  and  August.  This  deformity  may,  then,  be  ascribed  to  failing 
or  diminished  germ-energy. 

This  view  is  confirmed  again  this  season  (1909)  in  a  cross  between  a  homer  and  a 
hybrid  between  T.  turtur  and  T.  orientalis  {TO  S).  The  products  of  this  cross  (up  to 
July  22)  are  as  follows: 

First  set  of  eggs,  April  12  to  11,  miriii.-il  drvclopment. 
Second  set  of  eggs,  April  22  tc  2  1.  linnii:,!  .lovelopment. 
Third  set  of  eggs.  May  1  ti,  :j,  iioniKil  .1. •^ ,  Icpment. 

Fourth  set  of  eggs.  May  16  to  is.  hkiI  development. 

Fifth  set  of  eggs,  May  2S  to  30,  normal  development. 

Sixth  set  of  eggs,  July  1  to  3,  first,  short  legs;  second,  legs  normal. 

Note  that  I  have  worked  these  birds  abnormally  rapidly,  and  probably  that, 
added  to  the  usual  strain,  has  been  sufficient  to  weaken  reproductive  power.  In  the 
earlier  part  of  season  transference  of  eggs  is  followed  by  immediate  renewal  of 
the  nesting  cycle.  In  the  later  part  of  season  the  birds  lose  a  week  or  more  before 
renewing  their  efforts. 

Distorted  development,  wry  neck,  dolicocephalisni. — In  1906  I  mated  an  imported 
male  Japanese  turtle  with  a  female  hybrid  (SO  2)  obtained  in  1904  from  a  cross  of 
St.  risoria  and  T.  orientalis.  The  result  was  one  secondary  hybrid  {c^O-SO  2-B) 
which  was  able  to  live  and  mature.    This  bird  has  thus  far  proved  infertile.    He 

"A  neat  bird  but  a  degenerate,  as  shown  by  color  and  also  by  her  early  failures  to  produce  eggs. 

"  The  feathers  of  this  bird  were  slow  and  irregular  in  growth;  it  was  never  able  to  fly,  though  it  lived  Sj  months. 
It  was  kept  in  the  house  and  well  cared  for;  no  cause  of  death  but  weakness.  The  legs  spr.awled,  so  that  walking  was 
awkward  and  difficult;  it  was  shaky  like  a  fantail,  and  the  primaries  hung  loosely  apart. 
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showed  the  following  marks  of  weak  development:  (1)  the  head  is  not  quite  erect, 
but  has  a  noticeable  cant  to  one  side;  (2)  the  back  of  the  head  is  rather  too  large  for 
the  fore  part;  (3)  a  median  crease,  or  division  between  the  feathers  of  the  breast, 
has  never  wholly  disappeared,  as  it  normally  does  Avith  young  birds  becoming  adult; 
(4)  this  bird  has  shown  for  a  short  time  each  season  a  desire  to  mate,  but  he  has  not 
been  as  energetic  and  persistent  as  perfect  hybrids  are. 

Wnj  neck,  complete  lack  of  coordination  of  head  and  limbs. — ^A  young  hybrid 
(0  6-SO  2-B)  hatched  June  14,  1908,  from  a  cross  of  a  male  T.  orientalis  (66) 
and  female  risoria  x  orientalis  hybrid  (2).  It  died  at  the  age  of  only  5  weeks  and  3 
days.  This  bird  showed  deformities  as  follows:  (1)  the  neck  began  to  be  bent  to  one 
side  (left),  the  head  being  held  with  beak  turned  to  the  right;  (2)  the  left  eye  (lower) 
seemed  to  be  blind  some  time  before  death;  (3)  the  legs  sprawled  apart  and  soon 
became  of  no  service,  the  bird  usually  lying  on  its  ventral  surface  supported  by  one 
or  the  other  wing,  the  head  usually  resting  on  the  floor;  (4)  the  bird  had  to  be  fed 
by  hand  after  about  10  days,  since  its  head  was  so  twisted  that  it  could  obtain  no 
food  from  the  old  birds.  It  became  quite  accustomed  to  my  feeding  it  and  was 
quite  eager  for  its  food.  In  trying  to  move,  however,  the  bird  could  only  flop 
around,  much  as  a  headless  fowl.  It  was  utterly  incapable  of  a  single  normal  move- 
ment, except  that  it  would  open  its  mouth  widely  for  food  when  I  grasped  its  bill. 
The  bird  was  faithfully  fed  along  with  a  young  white-faced  pigeon.  (5)  It  was 
dolicocephalic;  the  back  of  the  head  was  prominent  and  bulging  like  the  hybrid  of 
1906,  referred  to  above.  The  wings  were  symmetrically  developed,  as  was  also 
the  beak. 

Here  we  see  a  distortion  in  the  neck  growing  worse  day  by  da.y  until  the  end. 
The  system  of  developmental  processes  is,  at  the  beginning,  a  little  unbalanced; 
later  the  distortion  increases.  The  "character"  is  not  then  a  "unit"  at  first,  but 
something  induced  probably  by  weak  organization. 

Cross-bill. — The  crossed-bill  has  been  seen  in  several  juvenal  common  pigeons; 
the  curvature  in  one  case  amounted  to  nearly  90°.  This  deformitj^  becomes  visible  a 
day  or  two  afterbirth,  but  in  some  cases  is  already  well-marked  a  few  days  before  birth, 
as  I  learned  through  the  following  case :  The  second  egg  of  a  pair  of  hybrids  (namely, 
turtiir  X  orientalis  x  homer  x  ring)  was  laid  July  9,  1908,  and  failed  to  hatch; 
after  waiting  an  extra  day  I  opened  the  shell  and  found  the  bird  dead,  but  developed 
up  to  within  about  2  days  of  the  time  to  hatch.  This  bird  showed  a  quite  definite 
curvature  in  the  upper  mandible,  which  turned  to  the  left.'* 

Infertility. — Developmental  processes  run  on  to  different  lengths.  If  equilibrium 
is  disturbed,  the  deflection  may  become  worse  and  worse — the  deformity,  being  a 
local  weakness,  becomes  less  and  less  capable  of  veering  to  the  normal.  Do 
developmental  processes  run  on  continuousbj?  An  affirmative  answer  is  given  as 
a  result  of  pulling  out  some  of  the  first  feathers  prematurely.  The  color-pattern  is 
thus  found  to  have  made  progress  in  the  feathers  that  follow. 

Developmental  processes  may  be  arrested  by  cold  or  otherwise.  May  the 
same  process  run  to  different  lengths,  according  to  the  greater  or  less  strength  or 

"In  1911  the  editor  recorded  two  cases  of  "curved-bill" — not  certain  whether  "crossed" — in  two  iniJialrhcil 
birds  from  a  mating  of  a  male  <S/.  alba  and  a  female  alba-orientalis  hybrid.  Since  that  time  a  considerable  number 
of  cases  of  true  "cross-bill"  have  been  observed  in  various  hybrids. — Editor. 


ON  THE  NATURE  AND  BASIS  OF  HEREDITY.  187 

energy?  I  think  the  male  in  many  species  of  birds  passes  directly  through  and 
beyond  the  female  stage.  In  many  cases  even  the  females  may  now  and  then  pass 
beyond  the  normal  female  and  advance  towards  the  male  condition.  The  energy  of 
development  and  degree  of  fertility  appear  to  be  correlated.  (W  6) 

If  fertilitj^  is  a  thing  of  all  degrees,  and  that  too  within  the  limits  of  a  single 
species,  are  not  the  qualitative  distinctions  inferred  therefrom  likewise  things  of 
degrees,  and  variable  within  the  same  limits?  If  fertility  may  vary  individually,  as 
is  certain,  is  there  any  reason  to  doubt  that  its  physical  bases  are  equally  variable 
from  individual  to  individual?  But  fertility  varies  also  according  to  age,  conditions 
of  food,  temperature,  etc.  How  then  can  qualitative  differences  be  an  infallible 
criterion  of  species? 

We  have  weakness,  not  only  in  ova,  but  also  in  the  spermatozoa  of  hybrids. 
Guyer"  showed  that  the  sperm  of  hybrids  (from  wide  crosses)  do  not  come  to  full 
development.  The  hybrids  on  which  he  worked  were  hybrids  between  common 
pigeons  and  ring-doves,  and  these  hybrids  are  practically  all  males.  Among  other 
hybrids  from  very  wide  crosses  (as  the  common  dove  and  Japanese  turtle)  I  have 
had  one  fertile  male.  In  hybrids  between  ring-doves  and  Japanese  turtles  I  have 
had  quite  a  number  of  fertile  males  and  some  females.  As  hj^brids  are  taken  between 
more  and  more  nearly  related  species  the  sperm  rises  to  more  and  more  perfect 
development.  As  development  is  more  complete,  energy  is  more  complete  and 
fertility  becomes  highest. 

Early  fertility  is  of  ten  followed  by  later  infertility. — For  two  years  (1907  and  1908) 
I  have  mated  a  male  Japanese  turtle  with  a  female  hybrid  between  the  Japanese 
turtle  and  a  ring-dove.  Each  time  fertility  has  been  equal  to  development  and 
hatching  in  the  height  of  the  season;  then  perhaps  a  few  eggs  were  fertilized,  but 
this  gradually  fell  short,  until  no  sign  of  beginning  development  could  be  seen. 
This  means  that  the  season  of  greatest  vigor  of  the  birds  is  the  season  of  highest  fertility. 

Infertility  may  often  be  found  associated  with  "weakness."  Birds  in  the  first 
breeding  season  do  not  do  as  well  as  when  they  are  3  or  4  years  old ;  only  then  do 
they  come  to  fullest  maturity,  and  they  then  have  all  their  surplus  energy  for 
reproduction. 

Just  as  energy  gives  fertility,  so  it  carries  development  to  different  heights,  e.g., 
males  above  females. ="  Birds  of  resplendent  plumage  or  increased  number  of  feathers 
(fantail,  Japanese  cock,  peacock,  etc.),  are  birds  that  have  attained  greater  and 
greater  developmental  energy.  In  the  same  way  those  tissues  of  greatest  energy 
carry  the  number  of  parts,  and  differentiation,  to  the  highest  points. 

Problems  of  evolution  are  to  be  slowly  approached  through  observation,  expe- 
riment, reflection,  and  theory.  Their  solution  will  tax  the  resources  of  the  labora- 
tories in  every  department  of  biology,  indeed  of  every  department  of  science;  and 

"  This  auth6r  has  since  called  attention  to  the  fact  that  in  still  some  other  orders  of  birds  a  majority  of  hybrids 
are  males. — Editor. 

">  "The  coexistence  of  the  sexes  is  known  in  a  number  of  instances.  Nansen  showed  that  Mijxine  glulinosa  is  a 
male  until  32  cm.  long,  and  thereafter  produces  ova.  In  some  cases  only  male  cells  are  produced.  This  does  not 
look  like  sex-determination  by  a  special  chromosome.  Schultze,  working  with  Microstoma,  showed  that  in  rare  cases, 
when  fission  begins,  the  anterior  zooid  is  male,  the  posterior  female.  Ishikawa  (1891)  showed  that  in  the  shrimp 
Gebia  the  gonad  has  anterior  testicular  and  posterior  ovarial  parts."  (XZ  4) 
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not  the  laboratories  alone,  but  the  laboratories  reinforced  and  supplemented  by 
every  method  of  research  in  the  study  of  living  organisms. 

There  is  no  one  highway  to  solution.  We  can  not  circumvent  it  by  curves  of 
probability.  The  philosophy  of  chance  is  wholly  superficial.  The  more  we  know 
the  less  room  there  will  be  for  chance.  It  is  our  business  to  eliminate  chance  by 
tracing  the  history  of  the  elements  supposed  to  obey  chance. 

In  studies  on  evolution  our  material,  first  of  all,  must  be  selected  with  a  view  to 
eliminating  chance.  We  must  work  with  pure  species — that  is,  with  wild  species 
rather  than  domestic  mix-ups.  Purity  in  species  means  that  we  can  know  some- 
thing about  our  subject.  Some  wild  species  are  mix-ups;  they  can  not  be  our  main 
dependence.    Their  behavior  must  be  judged  by  that  of  better  known  forms. 

Variation  is  not  chance,  and  fluctuation  is  a  thing  to  be  studied.  The  more  we 
lump  things  and  hide  details  the  more  we  get  lost  in  the  wilderness  of  chance. 


CHAPTER  XV. 

DESCRIPTIVE  AND  HISTORICAL  ON  THE  SYSTEMATIC  POSITION  OF 
CERTAIN  RING-DOVES.' 

The  genus  Turtur  is  broken  up  by  Salvador!-'  into  the  subgenera  Turtur,  Hom- 
opelia,  Streptopelia  (collared  turtles),  Spilopelia,  and  Stigmatopelia.  Salvadori, 
however,  continued  the  use  of  Turtur  as  the  generic  name  of  all  the  species  included 
in  the  five  groups.     I  have  preferred  to  treat  them  as  five  genera. 

THE  BLOND  RING-DOVE  (STREPTOPELIA  RISORIA). 

Salvador!  does  not  regard  this  bird,  more  often  known  as  Turtur  risorius,  as  a 
distinct  species,  for  he  says  (footnote,  p.  414) :  "  It  is  uncertain  to  which  species  the 
tame  dove  belongs,"  and  gives  in  the  same  footnote  the  synonymy  which  applies  to  it. 

Thirteen  species  are  named  under  the  subgenus  Streptopelia,  and  T.  risorius  is 
supposed  to  belong  to  one  of  these,  but  which  one  is  not  even  suggested.  In  the 
long  list  of  synonyms  I  see  that  the  bird  has  been  named  as  follows: 

Linnaeus,  Columha  risui  in  (.S.  X.  I,  p.  2S5,  N.  33)  in  1766. 
Buffon,  Tourter.ll.  :,  ,.-/;„     -  n,,t.  Nat.  Ois.,  II,  p.  550)  in  1771. 
Latham,  Collar,. I  ;        -     ~    i       1 1,  2,  p.  648,  W.  42)  in  1783. 
Selhy,  Turtur  n:.  \    i     I  il.i,  Pigeons,  p.  170)  in  1835. 

Bonaparte,  5(/f/, /.,../,.,    ,  ,,  ,,,  ^( 'onsp.  Av.,  IL,  p.  65)  in  1854. 

In  a  further  footnote  (p.  415)  Salvadori  remarks:  "This  bird  has  become  very 
common  everywhere  in  a  domesticated  state."  His  description  of  this  dove  (same 
footnote)  is  as  follows: 

"Adult  male. — Upper  parts  yellowi.sh  bay  or  isabelline,  greyer  on  the  outer  wing-coverts  and 
secondaries;  a  broad  black  collar,  edged  above  with  whitish  grey, on  the  hind  neck;  throat  almost 
pure  white;  breast  pale  isabelline,  changing  into  white  on  the  abdomen,  vent,  and  under  tail-coverts; 
sides  pale  grey;  under  wing-coverts  pale  grey,  almost  white;  primaries  pale  brown;  central  tail- 
feathers  isabelline  grey,  the  lateral  ones  darkish  grey,  changing  into  white  toward  the  tips;  outer 
web  of  the  outer  tail-feather  almost  white;  tail  below  blackish  at  the  base,  the  black  sharply  defined 
from  the  apical  half,  which  is  white,  but  tinged  with  grey  near  the  black  part;  bill  light  horn;  irides 
orange,  feet  pink-red.    Total  length  about  10  inches,  wing  6,  tail  4.5,  bill  O.G,  tarsus  0.85. 

"Female. — Similar  to  the  male,  only  somewhat  smaller." 

The  white  ring-dove  is  regarded  by  this  author  as  a  variety  of  T.  risorius. 
Salvadori  notes  that  the  following  hybrids  of  the  blond  ring-dove  have  been 
obtained : 

1.  Edopistes  migralorius  6"  x  T.  risorius  9   (Mitch.,  P.Z.S.,  1849). 

2.  C.  livia  var.  laticaudu  o'  x  T.  risorius  9  (Dr.  Giinther). 

The  range  of  Streptopelia  is  given  by  Salvadori,  but  he  says  nothing  about  that  of 
T.  risorius.    The  range  of  the  subgenus  Streptopelia  is:  "Africa,  S.  W.  Palaearctic 

'  The  inclusion  of  the  materials  of  this  chapter  in  the  present  volume  seems  advisable  for  tlie  following  reasons: 
(1)  The  "collared"  ring-doves  have  been  very  extensively  used  in  the  breeding  data  with  which  the  volume  chiefly 
deals.  (2)  The  names  of  these  doves  are  considerably  confused  in  the  literature.  (3)  The  specific  value  of  the  blond 
rings  and  white  ring-doves,  which  are  treated  in  this  volume  as  species,  has  not  been  conceded  by  most  writers. 
(4)  It  seems  necessary  to  present  Professor  Whitman's  conclusions  on  these  matters,  and  to  publish  what  he  has 
added  toward  an  adequate  description  of  these  forms.  (5)  Much  of  the  literature  touching  these  matters  is  so  little 
available  to  most  of  those  biologists  who  will  make  use  of  this  volume  that  the  extensive  quotations  herein  contained 
seems  warranted. — Editor. 

2  Catalogue  of  Birds  in  the  British  Museum,  Vol.  XXI,  1893. 
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Region,  Indian  and  Oriental  Regions,  Indo-Malay  Archipelago,  and  also  Marianne 
or  Ladrones  Islands." 

Brisson^  on  the  collared  turtle  {La  Tourterelle  a  Collier). — ^The  blond  ring-dove 
was  named  Turtur  torquatus  by  Brisson,  and  described  as  follows : 

"Columba  supei'ne  ex  alba  rufescens,  inferne  alba;  coUo  inferiore  et  pectore  albis  ad  vinaceum 
tendentibus;  collo  superiore  torque  nigro  cincto.     Turtur  torquatus. 

These  common  and  scientific  names  were  further  noted: 

Turtur  Indicus  Aldrovandi.    Avi.,  t.  II,  p.  508,  1645. 

Columba  Turtur  Indica  Aldrovandi.    Klein.  Avi.,  p.  119,  No.  13,  1750. 

Turtur  Indicus  Aldrovandi.    Willughby.    Ornithologie,  p.  134,  1G76. 

Turtur  Turcicus  Schwenckfeld,  Avi.  Sil.,  p.  364,  1603. 

Tourterelle  des  hides  Albin.    Hist.  Nat.  Oiseaux,  t.  III.  p.  19,  1750. 

The  Germans  are  stated  to  call  it  Turckisch-Tcublin;  Schwenkfeld  calls  it 
Indianisch-Teublin;  Frisch  uses  Lach-Taube.  The  Silcsians  know  it  as  Lachendes- 
Teublin;  the  English  as  Indian  turtle;  and  Willughby  calls  it  the  turtle-dove  from 
the  East  Indies.    Brisson  gives  the  following  description : 

"  It  is  a  little  larger  than  the  preceding  (Turtur  turtur) .  Its  length  from  the  tip  of  the  beak  to  the 
end  of  the  tail  is  one  foot;  to  the  end  of  the  toes,  nine  inches.  The  beak,  from  the  tip  to  the  angle 
of  the  mouth,  is  ten  lines  in  length;  the  tail,  four  inches  and  three  lines,  the  tarsus  (pied)  ten  lines; 
the  middle  of  the  three  anterior  toes,  including  the  nail,  thirteen  lines;  the  lateral  toes  are  a  little 
shorter,  and  the  hind  toe  is  shortest  of  all.  Wing  expanse  is  one  foot  and  eight  inches.  The  wings, 
when  closed,  extend  a  little  beyond  half  the  length  of  the  tail.  The  upper  parts  of  the  head  and  neck, 
the  back  and  the  wing  coverts  are  reddish,  or  a  light  color  verging  to  reddish.  The  under  front  part 
of  the  neck  and  the  breast  are  light  with  a  slight  vinous  tinge.  The  abdomen,  the  sides,  the  legs, 
and  the  lower  coverts  of  the  tail  are  white.''  The  rump  inclines  a  little  to  brownish-grey.  The  flights 
are  of  the  same  color  with  the  outer  border  whitish.  The  tail-feathers  are  ashy-grey  above,  and  all 
except  the  two  middle  ones  are  tipped  with  white;  below,  they  are  blackish  at  the  base,  then  of  a 
light  grey,  passing  into  white  at  the  tip,  the  outer  one  at  each  side  having  its  outer  web  white.  The 
upper  (hind)  part  of  the  neck  bears  a  black  collar  of  about  two  lines  in  width.  The  iris  of  the  eyes  is 
of  a  beautiful  red;  the  beak  is  blackish;  the  feet  red,  and  the  nails  j'ellowish  green. 

"The  female  is  distinguished  from  the  male  by  its  paler  color. 

"A  variety  of  this  species  is  the  Turtle  Mule,  Turtur  hybridus  (Brisson),  or  Turtur  mixtus, 
Schwenckfeld.    This  Turtle  Mule  is  called  Zwitter  Turtel-Taube  by  the  Germans. 

"  It  is  of  the  same  size  as  the  Collared  Turtle.  The  top  of  the  head,  the  neck,  and  the  breast  are 
of  a  vinous  color.  The  back  is  wholly  ashy  and  without  spots,  but  a  light  tinge  of  obscure  reddish  is 
perceptible.  The  abdomen,  the  under  side  of  the  wings,  and  the  end  of  the  tail  is  of  the  same  color  as 
the  Collared  Turtle.    The  flights  are  dark,  the  feet  blood-red,  and  the  beak  bluish-brown. 

"This  variety  arises  from  the  union  of  a  male  Common  Turtle  and  a  female  Collared  Turtle." 

Brisson  makes  no  statement  as  to  the  place  of  origin  of  the  "blond  dove";  but, 
as  all  the  authors  cited  by  him  seem  to  follow  Aldrovandi  in  ascribing  to  the  bird  an 
Indian  origin,  Brisson's  silence  may  be  construed  as  acquiescence  in  this  view.' 

Temminck  on  the  blond  rmg-dove. — In  his  "Histoire  Naturelle  Generate  des 
Pigeons"  Temminck'^  calls  this  bird  the  "blond  dove"  (Columbe  blonde),  and  adopts 
the  systematic  name  given  by  Linnaeus,  viz,  Columha  risoria,  although  he  ascribes 
it  to  Latham.  Synonyms,  Columbe  blonde,  Columha  risoria  Lath.,  arc  given  in  the 
index  (pp.  481,  482).     His  account  follows. 

^  Ornithologie,  Vol.  I,  Paris,  I7C0. 

*  White  here  means  light-colored,  i.e.,  pale  or  whitish-gray. 

=  Recently  W.  Kobelt  ("Die  Verbreitung  der  Tierwelt,"  Leipzig,  1902,  p.  SO)  has  given  the  following  opinion 
"Die  Heimat  der  echten  Lachtaube,  von  der  unsere  zahmen  Exemplare  stanimen,  ist  Ostafrika;  nacli  DcutschJxind 
verfliegt  sie  sich  ausserst  selten  einraal."    In  this  statement  Kobelt  probably  depends  on  Brehni. 

•Vol.1,  1813,  pp.  323-332. 
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"We  cannot  well  understand  the  reasons  which  led  Buffon  to  regard  the  Collared  Dove 
Columbe  a  collier)  as  a  second  race,  or  a  constant  variety,  within  the  species  of  our  common 
Turtle;"  and  still  less  how  this  celebrated  naturalist  could  assert  that  this  dove  is  found  in 
our  clime.  However,  it  is  uncertain  that  these  pigeons  do  not  form  a  race  or  constant 
variety  of  our  common  Turtle,''  since  it  is  with  some  difficulty  that  we  succeed  in  getting 
hybrids  (metis)  by  crossing  these  species — hybrids  which  are  obtained  only  through  the 
skilled  care  of  man,  and  which  nature  never  would  ha^'e  l^een  able  to  produce.  Moreover, 
the  common  Turtle  is  native  to  our  clime,  while  the  other  is  only  kept  in  cages,  where  it 
reproduces  under  the  care  which  we  are  accustomed  to  bestow  upon  it. 

"The  species  which  forms  the  subject  of  this  article  has,  then,  been  imported  from 
warm  countries,  as  indicated  by  its  sensitiveness  to  cold  even  now,  after  a  domestication 
which  seems  already  quite  ancient.  We  recognize  this  bird,  unmistakably,  in  the  descrip- 
tion which  Brisson  gives  of  the  'Collared  Turtle  of  Senegal,'  a  species  which  Buffon  incor- 
rectly identifies  with  his  'Tourterelle  du  Senegal'  (colored  plate.  No.  160).  We  have  akeady 
spoken  of  this  error  of  Buffon  in  the  article  on  the  Emerald  Dove  {Colombe  Emeraudine).  A 
modern  naturalist,*  to  whom  natural  history  is  already  indebted  for  several  interesting 
discoveries,  has  found  the  species  here  under  consideration  living  in  full  freedom  and  breed- 
ing in  a  wild  state  in  the  midst  of  the  ancient  forests  of  southern  Africa.  Thunberg^  has 
found  this  Collared  Turtle  in  all  the  southern  countries  of  Africa.  It  delights  especially  in 
places  covered  with  bushes.  This  bird,  he  says,  never  changes  place  without  laughing 
afterwards,  and  on  this  account  has  received  the  specific  name,  risoria.  Its  laugh  and  its 
hou-hou  make  known  its  place  of  retreat.     Its  flesh  broiled  is  quite  dry. 

"Taking  these  facts  in  connection  with  the  domestic  state  in  which  this  pigeon  is  found 
everywhere  else,  we  may  assume  that  the  species  is  native  to  Africa,  and  consider  the  bird 
described  by  Brisson,  under  the  name  Tourterelle  a  Collier  du  Senegal,^''  as  well  as  that 
described  by  Le  Vaillant,  m  pi.  268,  as  the  type  of  our  Collared  Turtle. 

"Sonnini  informs  us  that  he  has  seen  Collared  Turtles  in  Egypt,  where  the  inhabitants 
are  very  fond  of  them,  and  take  special  care  of  them.  We  do  not  know  whether  this  author 
has  seen  the  species  at  liberty,  or  reduced  to  a  state  of  domesticity,  as  it  is  with  us. 

"As  the  name  'Collared  Dove'  would  apply  to  several  other  species,  which  have  the 
collar  on  the  back  of  the  neck,  we  prefer  to  follow  the  example  of  Le  Vaillant  and  adopt 
the  name  'Blond  Dove'  as  the  more  proper  one  for  this  species. 

"Le  Vaillant  has  met  with  Blond  Doves  only  on  the  borders  of  the  Great  Namaqualand. 
They  are  smaller  than  those  we  rear  in  domesticity,  but  their  cooing  is  absolutely  the  same. 
They  nest  in  trees,  build  a  flat  nest  like  those  which  our  Turtles  construct,  and  lay  two 
wholly  white  eggs. 

"This  species  measures  in  length  ten  and  one-half  inches;  the  wings  in  repose,  six  inches 
and  three  lines.  The  whole  plumage  is  of  a  pretty  pearl  gray,  shaded  with  a  delicate  pur- 
plish tint,  whitening  on  the  forehead  and  the  lower  parts,  and  taking  an  isabelline  fawn- 
color  on  the  back  and  wings.  The  remiges  are  dark,  bordered  with  fawn.  The  feathers  of 
the  tail  are  ashy  above,  and  all,  except  the  two  middle  ones,  tipped  with  white ;  the  external 
one  of  each  side  has  its  outer  web  white.  The  upper  part  of  the  neck  is  encircled  with  a 
black  collar  about  two  lines  in  width;  the  bill  is  blackish,  the  iris  and  the  feet  are  red. 

"The  female  differs  little  from  the  male,  except  that  its  collar  is  narrower,  and  the 
breast  has  a  clearer  color. 

"The  male  is  very  fond  of  his  mate;  he  usually  keeps  near  her,  especially  during  the 
night,  and  tries  to  show  her  his  love  through  notes  that  bear  some  resemblance  to  a 

'  Turtur  lurlur. 

'  Probably  Le  Vaillant  (see  his  Introduction,  pp.  11-12.) 
'  Voyages  au  Japon  par  le  Cap  de  Bonne  Esp^rance,  Tom.  I,  p.  330. 
'"This  bird  was  Turtur  vinaceus  according  to  Salvadori  (synonyms),  Catalogue  of  Rirds,  XXI,  p.  428. 
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burst  of  laughter.    He  gives  besides,  a  plaintive  note,  but  one  which  is  not  disagreeable 
and  which  may  be  rendered  by  the  syllables  kukuruku. 

"The  Blond  Dove,  like  many  other  birds,  is  liable  to  take  a  wholly  white  color.  In  this 
condition  it  would  be  easy  to  confound  the  species  with  the  true  WTiite  Dove,  which  is 
always  of  this  color;  but  it  will  suffice  to  say  here  that,  without  taking  note  of  the  size  or 
form  of  these  birds,  which  differ  considerably,  it  is  nevertheless  easy  to  distinguish  the 
White  Blond  Dove.  In  addition  to  the  facts  that  the  whole  mantle  and  the  wing-coverts 
always  preserve  in  this  bird  a  delicate  isabelline  tint,  and  the  proximal  parts  of  the  tail 
feathers  are  of  a  more  grayish  tone,  it  is  still  further  distinguished  by  small  feathers  which 
form  the  collar,  these  always  being  shaded  towards  the  tip  with  a  tint  less  white." 

As  the  collared  turtle  of  Senegal,  figured  and  described  by  Brisson,  has  been 
pointed  out  by  Temminck  in  the  above-quoted  remarks  as  the  "type"  of  the  blond 
dove,  Brisson's^'  description  is  here  given  in  full: 

"La  Tourterelle  a  Collier  du  Senegal — Turlur  torquatus  senegalensis.^^  Columba  superne  griseo- 
fusca,  inferiie  sordide  alba;  remigibus  fuscis,  oris  exterioribus  sordide  albican tibus;  coUo  superiore 
torque  nigro  cincto. 

"  It  is  nearly  of  the  size  of  the  merle.  Its  length,  from  the  tip  of  the  beak  to  the  end  of  the  tail, 
is  nine  inches  and  six  lines;  to  the  end  of  the  toe-nails,  seven  inches  and  eight  lines.  The  beak,  from 
the  tip  to  the  angle  of  the  mouth,  is  nine  lines  long;  the  tail,  three  inches;  the  tarsus  (pied)  nine  lines; 
the  middle  of  the  three  anterior  toes  including  the  nail,  ten  lines;  the  lateral  toes  are  a  little  shorter, 
and  the  hind  toe  still  more  so.  The  wings  closed  extend  to  about  half  the  length  the  tail.  The  head, 
the  neck  and  the  breast  incline  to  a  vinous  color,  slightly  browner  on  the  upper  parts  of  the  head  and 
neck.  The  back,  rump,  upper  tail-coverts,  and  wing-coverts,  are  grayish-brown.  The  abdomen, 
the  sides,  the  legs,  and  tlie  Idwci-  cdvcrts  of  the  tail  are  (jf  a,  dirty  white.  The  under  wing-coverts  are 
ashy.  The  flights,  primaries  a-;  wrll  as  scininlaiios,  are  lilackish-brown  with  whitish  edges  (blanc 
sale).  The  two  central  tail-feat hcis  are  u;rayisli-lirc)\vn,  and  the  lateral  ones  are  black  for  about  two- 
thirds  their  length,  then  gray  to  the  end;  the  outer  web  of  the  outer  feathers  of  each  side,  also  gray. 
The  upper  part  of  the  neck  bears  a  black  collar  about  three  lines  in  witlth.  On  the  sides  of  the  neck 
this  collar  ascends  a  little  towards  the  head.'^  The  beak  is  blackish,  feet  red,  nails  brown.  It  is 
found  in  Senegal,  from  which  country  it  was  sent  to  Reaumur  by  Adanson." 

The  uncolored  figure  of  this  pigeon,  given  by  Brisson  (drawn  and  engraved  by 
Martinet,  probably  from  a  mounted  skin),  is  too  characterless  a  picture  to  serve  for 
identification.  The  shape  and  proportions  of  the  head  and  beak  would  never 
suggest  close  affinity  with  the  common  blond  dove.  The  description,  although 
inadequate,  when  supplemented  by  the  observations  of  Le  Vaillant  and  Thunberg 
on  the  voice  and  the  behavior  (as  reported  by  Temminck),  certainly  seems  to  support 
Temminck's  identification  of  it  as  the  common  blond  ring.  The  habit  of  giving  a 
laughing  coo  after  every  change  of  position  is  so  characteristic  of  the  blond  ring- 
dove that  it  may  be  taken  as  very  reliable  evidence  of  close  consanguinity.  Brisson 
offers  no  suggestion  on  this  point.  The  black  streak  in  front  of  the  eye  is  an  obstacle, 
however,  to  identifying  it  w^ith  St.  risoria.  The  light  edges  of  the  quills  is  a  much 
less  important  distinction,  as  it  applies  to  many  species,  and  varies  much  even 
within  the  same  s])fcios.  Tlic  Japanese  ring-dove,  so  far  as  form,  size,  and  color  are 
concerned,  might  be  the  real  wild  species  of  St.  risoria;  but  its  voice  differentiates  it 
and  makes  identification  impossible. 

"  Brisson,  Omithologie,  vol.  i,  17G0,  pp.  124-125,  pi.  xi,  fig.  1. 

'"-  We  think  this  may,  or  may  not,  be  the  Turlur  vinaceus  as  listed  by  Salvadori  (p.  428). 
'^  This  is  a  peculiarity  unknown  in  any  other  turtle-dove  and  possibly  tlie  appearance  liere  noted  was  due 
feathers  pulled  out  of  place  in  the  specimen  described. 
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The  black  streak  in  front  of  the  eyes  is  not  mentioned  by  Brissonor  by  Temminck. 
Possibly  the  Turtur  torquatus  senegalensis  of  Brisson  is  not  the  T.  viyiaceus  of 
Salvadori. 

Linne^*  on  Columba  risoria  {collared  turtle). — 

"Brown,  beneath  Rrcy-C'larct:  rrown  f>;rey;  black  crescent  on  tlie  neek  above  fliehind'),  spotted 
(bordered)  witli  white;  hiti'ial  tail  leathers  black,  spotted  (tipped)  with  while.  Inliabits  Europe 
and  India;  huwr  than  tlie  Tuitle-ilnve  [T.  turtur).  Bill  blackish;  iiides  red;  l„Hly  beneath  white; 
rump  and  quill  feathery'"  grey-brown;  tail  cinereous,  the  lateral  feathers  tipped  with  white." 

Buff  on. ^'^ — ^The  blond  ring-dove  was  regarded  by  Buff  on  as  a  race  or  a  variety  of 
the  tj^pe  represented  in  the  common  turtle  of  Europe  {Turtur  turtur). 

"In  the  species  of  the  turtle,  we  recognize  two  races  or  constant  varieties:  the  first  is  the  'com- 
mon turtle,'  the  second  is  called  the  'collared  turtle,'  because  it  bears  upon  the  neck  a  soi't  of  black 
collar.  Both  are  found  in  our  clime,  and  when  mated  together  they  produce  a  hybrid.  The  one 
described  by  Schwenckfeld,  which  he  calls  Turtur  mixtus,^''  came  from  a  male  common  turtle  and  a 
female  collared  turtle,  and  took  after  the  mother  more  than  the  father.  I  do  not  doubt  that  these 
hybrids  are  fertile, and  that  they  return  to  the  raceof  the  mother  in  the  course  of  some  generations." 

Selby^^  on  the  collared  turtle  {Turtur  risorius). — The  following  synonomy  refer- 
ences and  descriptions  are  given  by  Selby: 

"  Columba  risoria,  Auct.;  Turtur  torquatus  Senegatensis,  Briss.,  I,  p.  124,  t.  II,  f.  I;Colunibe 
blonde,  Temm.,  Pig.,  I,  p.  323;  Tourterelle  a  collier.  Buff.,  PI.  Enl.,  No.  244 ;  Boiiard  el  Corbie, 
Monon.  des  Pigeons,  p.  236,  pi.  25. 

"From  a  very  remote  period  this  species  appears  to  have  been  domesticated,  or  rather  kept  in 
that  state  of  capfi\  ity  in  which  it  is  retained  at  the  present  day;  for  there  is  every  reason  to  suppose 
that  the  turtle-il(i\  c  a(hiiied  to  in  Holy  Writ  may  be  referred  to  the  same  bird,  as  it  is  still  abundant 
in  Egypt  and  other  parts  of  the  East,  where  it  is  fostered  and  cultivated  with  care,  and  it  is  certain 
that  many  of  the  representations  in  the  works  of  ancient  art,  where  the  dove  figures  as  the  emblem 
of  tenderness  and  affection,  or  where  it  is  depicted  as  the  appropriate  attendant  of  Venus,  are  accurate 
delineations  of  the  collared  or  domestic  turtle. 

"This  bird  does  not  appear  to  be  susceptible  of  that  attachment  to  its  home  or  place  of  birth 
for  which  the  common  or  dove-cote  pigeon  is  remarkable,  and  which  peculiar  quality  renders  that 
species  so  serviceable  to  man.  On  the  contrary,  like  its  congener  the  common  or  wild  European 
turtle  {Turtur  communis) ,^^  it  can  not  be  left  to  range  at  perfect  liliert}-  without  the  danger  of  its 
flying  away  to  return  no  more,  and  must  therefore  be  kept  constantly  confined  either  in  cages  or 
in  aviaries  adapted  for  that  purpose.  In  this  state;  of  capti\ity,  if  projierly  attended  to,  it  breeds 
with  facility,  sometimes  producing  as  many  as  8  broods  within  the  yeai-;  but,  being  a  native  of  warm 
climates,  and  very  impatient  of  cold,  it  is  seldom  eiillivaleil  to  the  same  extent  in  this  country  as 
it  is  in  those  where  the  temperature  is  better  adapted  to  its  constitution.  The  male  shows  great 
tenderness  and  affection  to  his  mate,  and  is  constantly  by  her  side,  soothing  her  with  caresses  or 
paying  court  by  soft  cooing  notes,  and  that  peculiar  cry  so  expressive  of  laughter,  and  from  which 
it  takes  its  specific  name. 

"In  its  wild  or  natural  state  it  is  found  in  various  parts  of  Africa,  and  we  have  by  us  specimens 
from  the  southern  part  of  that  continent,  a  description  of  which,  as  varying  in  depth  and  intensity 
of  color  from  the  domestic  variety,  is  here  subjoined.^" 

"Syst.  Nat.  (translation  by  Turton  of  last  edition  by  Gmelin,  London,  1806,  p.  478). 

'^  These  feathers  in  T.  vinaceus,  according  to  Linne  (p.  474)  are  "edged  with  whitish."  Brisson  describes  the 
edges  of  the  same  feathers  ns"hl;inc  sale";  Solhy  fji,  172)  ns  "gff-yish-wliiti'."  Snlvndnri  (p.  429)  says,  "All  the  quills 
with  narrow  light  ciljics."  Itcii'henliacli  i'l';nil"ii,  IsiVJ,  p  711  i  -:i\^  i  Im  i  IhVI  ,Ii^i  iiiL;iii-,liiiig  mark  is  "die  auffallend 
weissen  Saurae  dcr  Si'liwiiiiini."  'tins  cliMrncln-,  ;i^  (Ic-icnhnl  li\  nm-i  .iiiiIhim,  woiil.l  net  stand  in  the  way  of  Tem- 
minck's  view  that  this  sijecics  re|ircsciits  the  t  \  |ii-  of  T.  ri.-inrais.  Tlii'  ■■,sirc:ilv  of  lilai-k"  in  front  of  the  eye,  however 
f()rl)ids  this  identification. 

'«  Hist.  Nat.  Gis.,  II,  p.  550,  1771. 

'■' Theriotrop.  Sil.,  p.  305. 

'« P.  J.  Selby,  The  Nat.  Hist,  of  Pigeons,  Vol.  V  of  the  Naturalists  Library,  Edinburgh,  1835. 

"  That  is,  Turtur  luHur. 

■"  This  was  probably  SI.  mnaceus. 
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"The  length  is  about  10  inches.  The  chin  is  whitish;  from  the  corners  of  the  mouth  to  the  eyes, 
is  a  narrow  streak  of  black."'  The  cheeks,  neck,  breast,  and  belly  gray  tinged  with  vinaceous  or 
pale  purplish-red;  the  hind  neck  with  a  demi-coUar  of  black,  some  of  the  side-feathers  composing  it 
being  tipped  with  white.  The  back,  scapulars,  and  rump  are  of  a  pale  clove-brown,  with  a  greenish 
tinge.  The  margins  of  the  wings,  the  greater  coverts,  and  under  wing-coverts  are  blue-gray.  The 
greater  quills  are  hair-brown,  delicately  edged  with  grayish  white.  The  tail  is  slightly  rounded,  the 
two  middle  feathers  entirel.y  clove-brown,  the  remainder  on  each  with  the  basal  half  black,  the  tips 
bluish-gray,  except  those  of  the  two  outermost,  which  are  white.  The  vent  and  under  tail-coverts 
are  white,  the  legs  and  feet  gray  (?) ;  the  inner  toe  a  little  longer  than  the  outer.  In  its  natural  state 
it  inhabits  the  woods,  where  it  breeds,  making  a  nest  similar  to  that  of  the  common  turtle,  and  lays 
2  white  eggs.  It  seeks  its  food  in  the  open  grounds,  and  subsists  upon  grain,  grass-seeds,  pulse,  etc. 
It  is  easily  distinguished,  and  the  place  of  its  retreat  soon  discovered  by  its  cooing  notes,  one  of  which 
we  have  already  stated  to  resemble  the  human  laugh. 

"A  mixed  breed  is  sometimes  obtained  between  this  species  and  the  common  wild  turtle,  but 
the  progeny  are  invariably  mules,  and  incapable  of  further  increase,  a  fact  that  has  been  established 
by  many  careful  and  oft-repeated  experiments,  and  one  which  affords  a  strong  argument  against 
the  supposition  that  many  of  the  varieties  of  the  common  pigeon,  or  of  the  domestic  fowl,  are  the 
result  of  a  mixture  of  different  species. 

"Besides  the  wild  turtle  known  to  us  as  a  regular  summer  visitant  in  the  southern  districts  of 
England,  the  Columba  maculicollis  and  the  Cohmiba  aurita  of  Temminck  and  several  others  belong 
to  the  group,  of  which  the  present  species  may  be  considered  a  type." 

More  recent  authors  by  no  means  agree  in  the  use  of  common  names  for  this 
ring-dove.  Mr.  F.  Finn,--  of  the  Indian  Museum,  Calcutta,  calls  the  ring-dove  the 
"domestic  turtle-dove."  Of  the  domestic  ring-dove  he  says:  "It  is  certainly  not 
identical  with  the  wild  Turtur  risorius,'"  so  far  as  the  note  goes;  this  being  a  very 
marked  point  of  specific  difference  in  all  the  ring-necked  species  of  Turtur  I  have 
seen  ahve."  Salvadori  uses  the  name  "tame  turtle-dove."  Stejneger  uses  "ring- 
dove" for  the  domestic  bird;  "ringed  turtle-dove"  for  the  wild  species  of  China 
and  Japan.  I  think  "turtle-dove"  may  be  reserved  for  all  the  true  turtle-doves 
having  two  side-spots  on  the  neck,  and  "ring-doves"  for  all  doves  with  a  half- 
collar.  "Turtle-dove"  for  " ring-dove "  leads  to  confounding  the  latter  with  the 
turtle-dove.  The  common  cage  ring-dove,  St.  risoria,  I  call  the  blond  ring-dove, 
(H6,  W  10) 

THE  WHITE  RING-DOVE  (STREPTOPELIA  ALBA). 

Temminck. — A  short  chapter  by  Temminck'-^  is  devoted  to  the  white  ring-dove, 
which  he  regards  as  a  distinct  species,  and  to  which  he  gives  the  name  Columba 
alba.     The  chapter  follows  in  translation: 

"  Columba  blanche,  Co'umba  alba,  Mihi."-' 

"We  give  to  this  well  characterized  species  the  name  White  Dove,  because,  in  fact,  it  is 
always  and  wholly  of  this  color.  It  is  surprising  that  this  little  dove  has  always  been  con- 
founded with  the  Blond  Dove,  which  is  liable  to  have  a  white  plumage.  We  have  already 
spoken  of  this  variety;  but  it  seems  necessary  to  repeat  in  this  chapter  the  remark,  that  the 
White  Blond  Doves  are  distinguished  at  first  sight  in  this,  that  the  mantle,  the  wing-coverts, 
the  rump,  and  the  two  middle  feathers  of  the  tail,  always  preserve  a  slight  isabelline  tint, 
and  that  the  proximal  part  of  the  tail  is  of  a  more  grayish  tone.  They  are  further  distin- 
guished by  the  more  sombre  color  of  the  small  feathers  which  form  the  collar.    If  we  take 

''  This  is  a  mark  never  found  in  St.  risoria. 

»  "The  Cage-Birds  of  Calcutta."    The  Ibis,  8th  ser.,  Vol.  I,  No.  3,  190L 
"  I  suppose  Finn  here  means  T.  douraca. 
"Vol.  I,  18i:i,  pp.  333-335. 

"  This  dove  was  named  C.  veneris  by  Boitard  and  Corbifi  (p.  237,  1824)  and  regarded  .as  a  variety  of  Turtur 
risorius.    See  their  statement  in  the  pages  which  follow. 
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no  account  of  these  differences  which  are  found  only  in  the  more  or  less  bright  colors  of  the 
plumage,  and  which  are  liable  to  vary  in  different  individuals,  it  will  still  be  easy  to  recog- 
nize the  species  here  considered. 

"The  White  Dove  is  smaller  than  the  Blond  Dove;  it  is  an  inch  loss  in  total  length, 
and  its  tail  is  shorter.  Its  wings,  longer  in  proportion,  reach  back  three-fourths  of  the 
length  of  the  tail,  while  the  wings  of  the  Blond  Dove  end  at  about  the  middle  of  the  tail, 
which  in  this  species  is  lengthened  and  more  tapered.  Finally,  the  White  Dove  has  a  milk- 
white  plumage  throughout,  the  feet  are  rose-red,  the  iris  is  red,  and  the  bill  is  dusky  red. 

"Sonnini  has  represented  in  his  plate  67,  fig.  1,  our  Blond  Dove,  and  in  fig.  2  the  White 
Dove.  The  characteristics  in  respect  to  form,  which  serve  to  distinguish  these  two  pigeons, 
are  there  perfectly  portrayed.  The  White  Dove  appears  to  be  a  native  to  China.  It  is 
often  found  represented  on  papers  and  tapestries  made  in  that  country. 

"Dufresne,  of  the  Museum  of  Natural  History,  has  shown  us  two  very  exact  pictures 
of  these  birds  in  two  different  collections  of  original  designs  painted  by  the  Chinese.  In 
our  climate  the  species  is  reduced  to  domesticity;  these  birds  are  seen  only  in  cages.  They 
are  very  sensitive  to  cold,  which  they  seem  to  endure  less  easily  than  the  Blond  Doves. " 

Boiiard  and  Corbie. — ^In  a  classical  monograph  of  the  pigeons,  entitled  "Les 
Pigeons  de  Voliere  et  de  Columbier"  (1824),  these  authors-*^  give  brief  accounts  of 
both  blond  and  white  ring-doves,  adopting  the  name  tourferelle  a  collier  for  the  one  and 
for  the  other  inventing  the  new  name  "dove  of  Venus"  {Columha  veneris).  These 
authors  regard  the  white  dove  as  a  variety  of  the  blond  dove,  and  herein  disagree 
with  Temminck.  They  give  several  points  of  interest  in  the  natural  history  of 
these  doves  and  to  some  extent  supplement  Temminck's  account.  Their  words  are: 

"  Tourterelle  d.  Collier;  Columba  risoria,  Lath.    La  Tourterelle  a  Collier,  Buffon,  PL  Enhnn. 
No.  244.    La  Tourterelle  grise  des  marchands,  et  la  Tourterelle  blonde. 

"It  is  a  little  larger  than  the  preceding  (European  Turtle) ;  pale  reddish  in  the  upjxr  jiarts,  with 
a  slight  vinous  tint  on  the  breast  and  front  side  of  the  neck;whitish  below.  IVathiis  el  ihc  wiiif; 
brownish-grey,  bordered  with  a  paler  color;  those  of  the  tail  ashy  and  tipped  with  while,  with  cxccij- 
tion  of  the  two  middle  feathers;  with  a  narrow  black  collar  on  the  back  of  the  neck.  Bill  grayish, 
darker  towards  the  point.  Iris  and  feet  red.  The  collar  appears  in  the  young  only  after  the  first 
moult. 

"This  species  and  the  following  variety  are  those  so  commonly  reared  in  cages  and 
aviaries,  where,  excepting  the  time  of  moult,  they  breed  regularly  every  month,  if  care  is 
taken  to  keep  them  in  a  warm  place.  The  cooing  of  these  birds  is  so  wearisome  and  annoy- 
ing that,  despite  the  great  facility  with  which  they  become  tame,  despite  the  grace  of  their 
form  and  the  gentleness  of  their  manners,  one  easily  tires  of  them,  if  they  are  not  kept  con- 
fined in  a  place  set  apart. 

"In  Egypt  they  are  very  common,  and  it  seems  that  through  special  care,  the  inhabitants 
have  succeeded  in  attaching  them  to  their  aviaries,  which  they  never  abandon,  although 
left  free  to  go  out  and  fly  about  the  fields. 

"The  Collared  Turtle  is  found  in  a  state  of  nature  in  the  Indies,  Barbary,  Senegal,  and 
perhaps  all  Africa.  As  we  have  said,  one  easily  .succeeds  in  crossing  it  with  the  Wood 
Turtle  {Turtur  turtur),  but  the  hybrids  thus  produced  are  infertile  and  cannot  therefore 
reproduce  their  variety,  or  form  a  race,  as  supposed  by  Buffon." 


"  Pages  236,  237. 

"  Buffon  (Hist.  Nat.  Ois.,  I,  p.  551,  1771)  says:   "  Je  ne  doute  pas  que  ces  m6tis  ne  soient  fi^oonds,  ot  qu': 
remontant  a.  la  race  de  la  mere  (collared  turtle)  dans  la  suite  des  generations. 
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"  Schwenckfeld  has  described  one  of  these  mules  under  the  name  Turtur  mixtus,^^  pro- 
chiced  from  a  male  Common  Turtle  and  a  female  Collared  turtle."  These  birds  are  seldom 
reared  except  for  the  charm  of  their  plumage,  although  the  young  are  easily  fattened  and 
their  flesh  is  quite  tender. 

".  .  .  Tenniiinck  makes  a  separate  species  of  this  bird  (the  White  Turtle,  C.  veneris) 
which  he  calls  the  White  Blond  Turtle^"  but  other  naturalists  regard  it  only  as  a  constant 
variety  or  race  of  the  j^receding  species ;  and  this  seems  to  us  all  the  more  probable,  as  the 
offspring  which  it  produces  with  that  species  are  always  fertile,  while  those  which  it  pro- 
duced with  the  Wood  Turtle  are  always  mules. 

"I  have  given  this  charming  variety  the  name,  'Dove  of  Venus',  because  it  is  usually 
with  these  birds  that  painters  and  poets  represent  the  mother  of  love.  This  Turtle  is  a 
little  smaller  than  the  preceding.  Its  plumage  is  white;  the  collar  is  wanting,  but  it  is  indi- 
cated on  the  back  of  the  neck  by  feathers  more  rigid  than  the  others,  and  of  a  little  duller 
white.  This  bird  is  more  dehcate  than  the  preceding  and  requires  greater  care  and  especially 
more  heat.    Its  habits  and  manners  are  precisely  the  same. 

"It  is  easily  mated  with  the  Collared  Tvn-tle;  but  the  young  that  are  raised  vary  but 
little  in  plumage.  They  are  almost  always  exactly  like  the  Collared  Turtle,  or  the  Wliite 
Turtle,  and  in  the  latter  case  they  never  have  a  black  collar.  This  is  a  peculiarity  which 
never  occurs  in  the  pigeons,  the  young  of  which  may  take  after  the  father  and  the  mother, 
while  in  the  Turtles  they  are  always  wholly  one  or  wholly  the  other,  although  we  may  find 
in  the  same  brood  one  white  and  one  gray."  (H  6) 

I  find  the  pure  white  ring-dove  {St.  alba)  is  distinguished  from  the  blond  ring- 
dove {St.  risoria)  in  the  following  ways:  (1)  it  is  pure  white;  (2)  it  is  smaller  than 
the  blond  ring  and  has  a  shorter  tail;  (3)  the  young  are  hatched  quite  naked,  i.e., 
they  have  almost  no  "down";    (4)  the  voice  is  quite  distinct,  though  evidently  of 

=«  Schwenckfeld.    Avi.  Sil.  Therio-tropheum  Silesia>,  etc.,  1603.     (Buffon,  toe.  cit.  p.  551,  also  cites  this  case). 

-">  In  the  cliapter  devoted  to  the  common  turtle  of  Europe  (Turlur  lurlur)  Boitard  and  Corbie  have  the  following 
to  say  of  the  cross  between  it  and  the  ring-dove: 

"It  may  be  mated  with  the  Collared  Turtle  and  even  with  the  White  Turtle;  but  the  offspring  resulting  are 
sterile — at  least  only  such  have  hitherto  been  obtained.  The  hybrids  mate  among  themselves,  or  with  the  Collared 
Turtle,  or  with  the  Wood  Turtle;  they  caress  each  other  with  the  same  ardor,  lay  and  cover  their  eggs  with  the  same 
solicitude,  and  yet  these  eggs  never  hatch — without  doubt  the  fault  of  the  germ.  This  experiment,  made  by  Manduyt, 
by  Vieillot,  and  with  a  sort  of  stubborn  persistency  by  my  collaborator,  Mr.  Corbie,  has  always  had  the  same  result." 

Manduyt  relates  his  cxpcTiciK  r  in  crossing  in  the  Encyclopedic  Methodique,  1784,  p.  482.  Speaking  of  the  Com- 
mon, or  Wood  Turtle,  as  he  (-ilK  I  ii ,  1m  s  i\s:  "It  will  breed  equally  well,  whether  crossed  with  the  Collared  Turtle, 
as  Schwenckfeld  has  done,  en  wiih  ih.  \\  lute  Turtle,  as  I  have  done;  but  so  far  from  the  trial  which  I  have  made 
tending  to  prove  that  the  hjbiid.s  iinsaig  from  these  crosses  are  fertile,  they  furnish  no  proof,  but  evidence  to  the 
contrary. 

"Having  inclosed  a  male  wood  Turtle  and  a  White  Turtle  (Turtur  alba)  in  the  same  aviary,  the  two  birds  soon 
mated;  the  female  laid,  the  eggs  hatched,  the  young  resembled  the  father  more  than  the  mother,  the  plumage  of  the 
latter  only  having  lightened  up  that  of  the  male,  without  destroying  the  imprint  of  the  half  collar  borne  by  the  father 
on  each  side  of  the  neck.  The  hybrids  were  of  a  very  agreeable  shade  of  light  grey  (gris-blanc).  There  were  several 
sets  of  eggs  from  these  birds,  all  developed  successfully,  and  all  the  young  were  raised.  They  were  partly  males, 
partly  females,  as  was  evident  frnm  tlip  f:\ot  that  some  h.id  much  strnnirer  voices  than  the  rest.  The  positive  proof 
that  some  were  females  was  furnislir.l  by  tlcir  l,i\iii)j;  iij:i;s.  I  sc|i.ir;ilcil  tiicni,  :iiHl  made  sure  after  sufficient  time 
that  those  which  I  regarded  as  m.ilis  .Inl  not  l:iy.  1  kept  ;i  ni.il.  ,iii.i  a  Innalc  ini-losrd  for  more  than  a  year  without 
their  having  mated,  and  yet  the  fniialc  laid  twice,  two  egj^s  cacli  tiiuc,  willioul  making  any  nest,  and  without  taking 
.any  care  of  the  eggs,  which  she  allowcil  to  escape  wherever  she  happened  to  feel  the  need  of  getting  rid  of  them.  I 
inclosed  this  same  female  with  the  male  by  which  she  was  sired,  and  which  was  eager  to  mate.  They  passed  ,i  suiiiiiirr 
together  in  the  same  aviary,  the  male  kept  up  his  addresses  to  the  female  unceasingly,  but  she  never  responded  to 
his  desires,  or  to  any  of  his  caresses,  but  appe.'iri'd  absohifcly  indifTcrent  lo  them;  and  yet  she  laid  several  times,  as 
when  she  w.as  inclosed  with  a  male  hylirid,  and  always  without  takint;  any  care  of  her  eggs,  which  I  found  several 
times  in  the  vessel  which  served  to  hold  llu'  drinking  water  for  the  i);iir  kept  in  captivity. 

"I  removed  the  first  female  and  gave  to  the  same  male  another,  likewise  a  Inluirl:  the  result  of  the  experiment 
w.as  the  same.  These  hybrids,  then,  were  not  fertile  inter  se,  nor  were  tli.'  I',  nial.  -  fniile  will;  the  niale  in  rent :  hut 
it  would  be  neces-sary  to  repeat  the  test  upon  a  much  larger  number  of  umIin  alual-  ni  uidi  i  in  lie  aMe  to  (liei.le," 

'"An  error.  Temminclc  gave  this  name  to  albinos  of  the  blond  lurlle,  and  reu.ndeil  the  wlnle  turtle  as  a  pure 
breed  or  species. 
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the  same  general  character;  (5)  the  ring  is  cream-colored,  just  distinguishable  from 
the  general  white  of  the  rest  of  the  body;  (6)  the  white  rings  always  prefer  their 
own  kind  to  the  blond  rings  in  mating,  and  the  latter  also  prefer  their  own  kind; 
(7)  in  crossing,  the  young  tend  strongly  to  preserve  the  original  colors,  either 
brown  or  white.  It  is  true  that  the  incubation  periods  of  their  eggs  is  the  same, 
and  further  that  most  of  their  habits  are  quite  similar.  The  white  rings  are  less 
resistant  to  trying  conditions  and  probably  have  a  shorter  term  of  life. 

The  general  color  of  the  blond  ring  (St.  risoria)  could  be  described  as  a  pale 
fawn  or  isabelline,  which  becomes  lighter  on  the  throat,  and  fades  out  towards  and 
around  the  vent,  passing  imperceptibly  into  the  white  of  the  under  tail-coverts. 

The  black  ring  or  collar  is  sometimes  narrower  at  its  middle  on  the  back  of  the 
neck  than  at  the  ends.  This  fact,  together  with  the  complete  interruption  of  the 
ring  on  the  back  of  the  neck  in  the  first  plumage,  by  which  it  is  broken  into  two 
portions,  one  on  each  side  of  the  neck,  beginning  a  little  below  and  Ijehind  the  ear- 
coverts  and  growing  narrower  backward,  suggests  that  the  half  ring  has  arisen  by 
the  extension  of  two  spots  like  those  seen  in  the  mourning-dove.  This  ring  is  creamy 
white  in  the  white  ring.  It  is  often  reduced  to  a  mere  shadow,  or  wholly  absent,  in 
the  first  plumage. 

THE  JAPANESE  RING-DOVE  (STREPTOPELIA  DOURACA). 

This  bird  is  not  St.  risoria,  although  it  looks  like  it;  it  has  a  different  voice, 
never  laughs,  coos  rarely,  lays  sparingly,  is  larger  than  St.  risoria,  and  is  somewhat 
darker.  These  facts  I  have  been  able  to  learn  definitely  from  keeping  and  breeding 
in  confinement  24  birds  received  from  Japan.'' 

Stejneger32  gives  this  dove  the  name  Turtur  douraca  forquotus  (ringed  turtle-dove 
=  Shirako-bato).  Hodgson"  is  responsible  for  the  name  douraca,  a  name  which 
Stejneger  thinks  should  be  reserved  for  the  wild  ring-dove  of  India;  and  Bog- 
danow'^  is  held  responsible  for  torquatus,  since  Brisson  had  before  (1760)  given 
this  name  to  the  common  tame  ring-dove. 

Stejneger  is  responsible  for  using  both  names  as  a  means  of  separating  the 
Chinese  and  Japanese  birds  (torquatus)  from  the  Indian  type  {douraca). 

Stejneger  says  Schlegel  (Mus.  P.  Bas,  Columb.,  p.  123,  1873)  made  it  clear  that 
the  tame  bird  is  not  a  descendent  of  the  wild  ring-dove  of  India,  China,  or  Japan. 

Stejneger  insists  that  the  Indian  species  is  distinct,  as  the  outer  web  of  the  outer 
tail-feathers  in  T.risorius  is  white,  while  it  is  blackish  in  T.  douraca.  The  Indian 
bird  is,  moreover,  darker  (drab). 

If  this  species  is  distinct  from  the  wild  Indian  ring-dove,  as  Bogdanow  and  Stej- 
neger claim,  then  I  should  prefer  Turtur  torquatus  to  the  trinomial  proposed  by 
Stejneger.  Schlegel  also  (see  Stejneger,  loc.  cit.,p.  427)  calls  attention  to  the  racial 
difference  between  the  Indian  species  {douraca)  and  the  form  found  in  China  and 
Japan.    This  difference  is  thus  stated  by  Stejneger  (p.  427): 

"My  Japanese  specimens,  as  well  as  a  number  of  Corean  examples,  which  Mr.  Jouy 
kindly  allowed  me  to  examine,  have  the  color  of  the  back  nearly  that  of  Eidgway's  'Isabella 

"  Through  the  kindness  of  Professor  Ijima. 
=2  Proc.  U.  S.  Nat.  Mus.,  June,  1887,  p.  426. 
"  Gray's  Zool.  Misc.,  p.  85. 
"  Tr.  Sib.  Obtsch.  Jestestv.,  XII,  p.  98,  1881. 
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color'  (Noniencl.  Colors,  pi.  Ill,  No.  23),  while  the  Indian  bird  has  the  back  duller  and 
darker,  or  like  his  'drab'  (pi.  Ill,  No.  18).  The  latter,  which  is  the  true  T.  douraca,  seems 
also  to  be  somewhat  smaller." 

This  difference  in  color  seems  to  me  of  doubtful  value  as  a  basis  for  distiuguisliing 
species,  since  in  the  ring-doves,  as  in  the  turtle-doves  proper,  and  indeed  in  most  if 
not  all  species  of  pigeons,  we  meet  with  a  similar  difference — the  "lighter"  and  the 
"darker"  shades  often  quite  marked. 

The  difference  in  "size,"  based  on  a  single  Indian  bird  skin,  is  of  no  value,  unless 
it  be  shown  to  be  general.  Salvadori  (loc.  cit.,p.  432)  gives  the  following  measure- 
ments of  T.  douraca  (including  Chinese  and  Japanese  forms) :  Total  length  11.9  in. ; 
wing  6.8  in. ;  tail  5;  bill  1.6;  tarsus  0.9.  The  wing  measurement  is  172  mm.  (6.8  in.) 
Stejneger's  .specimen  of  T.  rfowraco  measured  only  160  mm. — evidently  an  unusually 
small  bird,  or  a  poorly  preserved  skin.^^ 

Stejneger  points  out  as  a  striking  constant  distinction  between  T.  risorius  and 
T.  douraca,  that  the  outer  web  of  the  outer  tail-feathers  in  T.  risorius  is  "entirely 
white, "  while  in  T.  douraca  it  is  "blackish. "    Further,  the  tail  is  longer  in  the  latter. 

I  find  this  color  distinction  is  overdrawn.  Examining  two  female  St.  risoria, 
I  find  that  in  neither  case  is  the  w-eb  "entirely  white." 

Comparing  these  with  a  female  Japanese  ring-dove,  I  find  that  in  the  latter  the 
outer  well  starts  at  the  base  as  a  lifjht  pearl  gray,  lighter  (more  whitish)  at  the  outer 
edge,  becomes  gradually  darker  gray  until,  at  about  the  middle,  the  blackish  appears 
(the  edge  continuing  whitish)  and  continues  for  about  32  mm.,  or  for  about  the 
third  quarter  of  the  entire  feather-length,  lightening  up  into  paler  and  paler  gray 
towards  the  tip. 

In  the  first  St.  risoria  female  I  find  as  follows:  The  outer  web  starts  at  the  base 
as  a  light  pearl-gray — lighter  at  the  outer  edge — and  darkens  into  a  clear  gray, 
which  for  the  first  third  of  the  length  is  not  distinguishable  from  that  of  the  above 
Japanese  bird;  but  towards  the  middle  the  gray  becomes  paler  (just  where  the 
l)lackish  prevails  in  the  Japanese)  and  becomes  pure  white  only  in  the  terminal  fifth. 

The  second  St.  risoria  differs  from  the  first  in  having  the  gray  a  shade  paler  and 
the  light  edge  wider.  But  the  edge  is  not  pure  white,  and  it  shades  into  the  gray  of 
the  mesial  half.  The  real  distinction,  then,  is  that  the  Japanese  ring  has  black  in  a 
]iortion  of  the  outer  web — i.e.,  has  a  darker  web  as  a  whole"' — but  the  inner  web 
also  has  a  larger  and  deeper  extent  of  black.  This  greater  amount  of  black  in  the 
tail  is  correlated  with  the  darker  color  of  the  Japanese  bird  as  a  whole. 

The  midrib,  curiously,  is  decidedly  darker  in  St.  risoria  than  in  the  Japanese 
Ijird.  The  tail-feathers  are  from  12  mm.  to  18  mm.  longer  in  the  Japanese  birds 
than  in  the  blond  rings. 

In  all  three  of  the  birds  just  compared  the  black  is  stronger  and  more  sharply 
limited  in  the  under  side  of  the  feathers  than  above.  In  the  Japanese  ring-dove  it 
reaches  nearer  to  the  tip  than  in  the  blond  rings,  and  is  continued  on  the  outer  web 
beyond  its  limit  on  the  inner  web  by  at  least  12  mm.  The  wing  of  the  above- 
mentioned  Japanese  ring-dove  measured  162  mm. 

^^Schlegel  {loc.  cit.)  points  out  th.at  T.  risorius  ditlers  from  T.  douraca  of  India  in  h.aving:  (1)  a  shorter  tail; 
(2)  the  oviter  web  of  the  outermost  tail  feathers  white;  (3)  a  very  decidedly  different  voice. 

"  Salvadori  (p.  432)  says  of  T.  douraca:  "Lateral  tail-feathers  leaden  grey,  fading  gradually  into  white  towards 
the  tips."    Notice  that  he  says  nothing  of  "blackish," 
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Stejneger's  wing  measurements  of  two  Japanese  ring-doves  are  176  mm.  for  a 
male  and  174  mm.  for  a  female.  For  one  female  of  the  true  Indian  ring-dove, 
Stejneger  found  a  wing-length  of  160  mm.  It  will  be  seen  that  my  Japanese  ring 
with  a  wing  of  162  mm.  is  nearly  the  same  as  Stejneger's  Indian  ring-dove.  This 
shows  that  the  Japanese  birds  certainly  sometimes  attain  only  the  length  given  for 
T.  douraca,  and  hence  Stejneger's  size  distinction  of  the  Japanese  and  Indian  birds 
is  probably  of  no  value.    I  call  the  Japanese  ring-doves  Streptopelia  douraca.    (H  14) 

RECENT  DESCRIPTIONS  OF  RING-DOVES. 

Mr.  J.  H.  Newman"  has  recently  undertaken  to  give  the  names  and  affinities  of 
the  ring-doves  (which  he  calls  "collared  turtle-doves")  of  Asia,  Burma,  and  India. 
The  names  considered  are: 

decaoda  (given  by)  Frivaldsky,  1838,  to  the  Balkan  species. 

douraca,  Hodgson,  1844,  to  the  Nepal  or  Indian  species. 

xanlhocyclus,  Newman,  1906,  to  the  Burmese  subspecies. 

torquatus,^^  Bogdanow,  1881,  to  the  Chinese  and  Japanese  species. 

douraca  torquatus,  Stejneger  (1887),  to  Chinese  and  Japanese  species. 

decaoda  decaoda,  Newman  (1906),  to  Balkan,  or  "the  North-eastern"  species. 

Newman  states  that  the  Indian  species  has  very  generally  been  confounded  with 
T.  risoria  and  regarded  as  the  "typical  form."  He  claims  that  the  "type"  is  rep- 
resented in  the  "big  north-eastern  race,"  namely,  that  of  the  Balkans  to  Turkestan. 
The  Balkan  type  differs  from  the  Indian  species  in  being  "much  larger;  having  a 
broader  nuchal  collar;  in  being  more  conspicuously  edged  above  and  below  with 
white;  more  white  on  the  outer  tail-feathers;  and  in  having  the  secondaries  and 
their  coverts  a  pale  pearl  gray." 

Although  these  are  all  variable  features,  Mr.  Newman  thinks  that  taken  to- 
gether they  differentiate  the  two  forms. 

The  names  introduced  by  Newman  require  consideration.  In  order  to  maintain 
the  contention  stated  above,  he  makes  use  of  trinomials  for  each  of  the  three 
species  as  follows:  For  the  Balkan  species,  Turtur  decaoda  dccaocta;  for  the  Indian 
species,  Turtur  decaocfa  douraca;  for  the  Burmese  species,  Turtur  decaocta  xanthocy- 
clus  n.  subsp.  Mr.  Newman  introduces  the  name  xanthocyclus  for  the  Burmese 
variety  or  subspecies,  and  gets  the  other  names  from  older  writers. 

In  regard  to  the  name  of  the  Balkan  (or  Asiatic)  species,  it  is  noted  that  Von 
Othmar  Reiser,  in  his  "Avifauna  of  the  Balkans"  (1894),  cites  a  work  by  Johann 
von  Frivaldsky,  entitled  "Balkanyi  Termesz  ettudomanyi  Utazasrol,  Budan," 
(1838),  in  which  is  figured  and  described  a  dove  of  this  species.  Frivaldsky 's  work 
is  little  known  and  has  usually  been  overlooked,  but  the  name  he  gives — Columba 
decaocta — is  the  oldest  one  known  for  this  species,  as  Linnseus's  name,  C.  risoria 
(1766),  refers  to  the  domestic  species. 

Frivaldsky  founded  his  name  on  the  dove  from  the  Balkan  regions  (The  Balkans 
through  Turkestan,  as  far  as  Yarkand).  Hume,  in  "Stray  Feathers"  (1874,  II,  p. 
519),  evidently  not  knowing  Frivaldsky's  work,  named  the  same  species  Turtur 
stoliczkce}^ 

'' Avicultural  Magazine,  Vol.  IV,  No.  11,  Sept.  1906. 

'« Bogdanow  adopts  the  name  from  Brisson  (Orn.,  I,  p.  92).  Stejneger  (1887)  rejects  Brisson  according  to  the 
A.  O.  U.  code,  and  tlien  makes  Bogdanow  responsible  for  the  name,  which  he  (Stejneger)  applies  to  the  Chinese- 
Japanese  species  to  distinguish  it  from  the  Indian  species,  the  true  T.  douraca.  A  remarkable  respect  with  disrespect 
for  priority. 

"  Mr.  Dresser  published  these  facts  in  Ibis,  1903,  pp.  89,  90. 
14 
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The  Indian  species  is  held  to  be  a  subspecies  of  tlie  Balkan  or  Asiatic  species 
{T.  dccaoda),  and  for  this  subspecies  Newman  proposes  to  use  Hodgson's  name 
"douraca,"  which  was  founded  on  a  dove  from  Dhoiirakha.'"'  Hodgson's  name, 
according  to  Salvadori,  applies  to  all  the  ring-doves  in  Japan,  China,  Burma,  India, 
and  the  Balkans,  except  T.  hiimilis  and  its  Indian  relative  T.  trancjueharicus. 

Newman  states  that  the  Burmese  species  ixanUwcychis)  is  easily  distinguished 
by  its ' '  broad  yellow  bare  rings  round  the  eyes. ' '  He  further  claims,  with  Shelley ,  that 
J". n'sorms  (Barbary  dove)  is  derived  from  the  "rose-grej'  turtle  (\o\(^  [T .riseogriseus) 
of  North-eastern  Africa." 

At  this  date  (September  1906)  it  seems  that  the  number  of  species  of  ring-doves 
is  not  definitely  settled.  The  following  are  fairly  well  determined :  The  common 
ring-dove  {St.  risoria)  goes  (in  a  group? — Editor)  with  the  African  species  St. 
riseogriseus.  The  Balkan  ring-dove  (*S/.  decaocta),  Indian  ring-dove  (St.  douraca), 
Oriental  ring-dove  {St.  torquatus)  ,'^^  and  Chinese- Japanese  make  one  group. 

Thirteen  species  (besides  risoria)  are  described  by  Salvadori  (pp.  414-438). 
The  additional  ones  noted  here  indicate  17  species  for  the  genus  Streptopelia.  There 
are  14  species  of  gray  to  blond  color,  1  species  of  white  color,  ^=  2  species  of  red  or 
ruddy  color.     (H  6) 

*"  A  place  conjectured  by  Newman  to  be  in  Nepal,  a  country  on  the  southern  slope  of  the  Himalaya  system. 
Hodgson's  specimens  were  from  Nepal,  according  to  Salvadori.     (See  Hodgson  in  Gray's  Zool.  Misc.  p.  85,  1844.) 

"  At  this  later  date  the  author  seems  definitely  to  agree  to  the  separation  of  the  Indian  and  Japanese  forms. 
Throughout  this  volume,  however,  the  name  douraca  apphes  to  the  Japanese  ring-doves. — Editor. 

"  This  statement,  too,  indicates  that  Professor  Whitman  regarded  .Si.  alba  as  a  good  species. — EoiTon.  (W  10 
and  WW  2) 


CHAPTER  XVI. 

INFLUENCE  OF  THE  SPERMATOZOA  OF  PIGEONS  ON  RATE  OF 
DEVELOPMENT  OF  THE  EMBRYO.' 
Crosses  of  those  species  of  pigeons  which  have  unequal  periods  of  incubation 
offer  opportunities  for  the  study  of  the  separate  influence  of  egg  and  sperm  upon  the 
rate  of  development  of  the  embryo  which  they  conjointly  produce.  In  other  words, 
such  crosses  give  opportunity  for  the  study  of  such  a  question  as  this:  When  a 
cross  is  made  between  a  female  pigeon  of  a  species  whose  incubation  period  is  14 
days  and  a  male  whose  species  requires  18  days,  will  the  incubation  period  of  an 
egg  from  such  a  pair  be  prolonged?  If  so,  is  the  prolongation  due  to  the  influence 
of  the  male? 

Table  178. — Normal  incubation  lime  uf  domestic  pigeons. 


Pa,k  I. 

—d"  CO 

mmon  (1)  X    9  common  (1 

.  1897. 

Eggs. 

Laid. 

Hatched 

Incubation.' 

Al 
A2 

CI 
C2 
Dl 
D2 
G  1 
G2 

5''  15™  p.m.  Feb.  28 

5^  30"  p.m.  Mar.  2 

S""  00""  to  5^  40"  p.m.  Apr 

4'' 35"  p.m.  Apr.  10 

p.m.  May  14 

14.  .  . 

lOh  OS"  a.m.  Mar.  20  ... . 
el-  35"  a.m.  Mar.  20 

3'' 20"  p.m.  May  2 

7'' OS"  a.m.  May  3 

1''40"  p.m.  June  2 

6'»  20"  a.m.  June  2 

5  to  6  a.m.  .\ug.  29 

12  to  1  p.m.  Aug.  29 

IQdas.  16hrs.  53  m. 

17  das.  13hrs.  5  m. 

,-  .„_   f21hrs.  40  m.  to 
17das.  ^22hrs.20m. 
16  das.  14  his.  33  m. 
l.Sdas.  20to21hrs. 
10  das.  13  to  14  hrs. 

18  das.  12  hrs.,  nearly. 
16  das.  18  hrs.,  nearly. 

p.m.  Aug  10 

p  m   Aug   12 

P..,,.  II 

inmr,„  in  X    9  .■..m.uf.M  (A  1).  1N9S. 

Bl 
B2 
Dl 
D2 

p.m.  Jan.  4 

p.m.  Jan.  6 

Si- 15"  p.m.  Feb.  25 

p.m.  Feb.  27 

No  development. 

12  m.  Jan.  23 

4  to  6  a.m.  Mar.  16 

0  to  7  a.m.  Mar  16 

16  to  17  das. 

15  das.  less  12  hrs.,  nearly. 

16  das.  12  hrs,.  nearly. 

Paik  II 

I.-d' 

Satiuctte  and   9  Satincttp, 

LS9S. 

ni 

C2 

4I'  05"  p.m.  Mar.  22 

2''  30"  to  3^  30"  p.m.  Mar 

.24.:: 

7  to  S  a.m.  Apr.  10 

1  to  2  p.m.  .\pr.  10 

18  das.  15  to  16  hrs. 

16das.  2II2  to23iihrs.  (A  15) 

In  this  and  succeeding  tables  the  time  determinations  of  much  reliability  and  accuracy  arc  set  in  special  type. — Editor. 


This  subject  has  interested  me  for  some  time  past,  but  for  the  present  purpose  I 
have  just  had  time  to  collect  the  data,  and  I  give  them  without  having  had  much 
time  to  reflect  upon  them.  My  study  of  the  subject  is  not  yet  concluded. =  In  this 
investigation  it  is  necessary  to  learn  the  normal  incubation  time  of  the  species  used 
in  the  crosses  and  then  the  incubation  period  for  the  germs  which  represent  the 
cross.  In  the  common  dove  {Colnmha  domestica)  the  result  of  all  the  tests  I  have 
made  till  now  justify  me  in  placing  the  incubation  period  for  the  first  egg  of  the 
clutch  at  18  days  and  for  the  second  egg  at  17  days  (table  178).    In  determining  the 

'  Stenographic  report  (slightly  corrected  by  the  author  and  adapted  by  the  editor)  of  a  lecture  to  the  Zoological 
Club,  The  University  of  ChicaRO,  March  9,  1898. 

'  The  results  of  later  studies  have  been  incorporated  in  this  chapter. — Editor. 
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duration  of  incubation  one  meets  with  the  difficulty  that  the  incubation  for  the 
second  egg  is  not  the  same  as  that  for  the  first.  All  doves  have  the  habit  of  "half- 
sitting"  on  the  first  egg  during  the  first  day;  sometimes  they  will  even  leave  it 
uncovered  during  the  first  night.  As  a  rule  the  parents  stand  over  the  egg  with 
feathers  just  touching  it,  keeping  it  a  little  warm,  but  not  as  thoroughly  warm  as 
if  the  bird  sat  closely.  After  the  second  egg  is  laid  doves  begin  to  sit  steadily  and 
closel}^  leaving  it  rarely  and  for  only  very  short  periods. 

The  incubation  time  for  the  first  egg  in  the  ring-dove  {Streptopelia  risoria)  is  15 
days,  plus  or  minus  a  few  hours;  for  the  second  egg  the  period  is  14  days  minus,  or, 
in  rare  cases,  plus  a  few  hours.  The  incubation  periods  of  the  common  dove  and 
the  ring-dove  differ  therefore  by  about  3  daj's.  What  happens  if  we  take  a  male 
with  a  longer  incubation  period  and  a  female  with  a  shorter  period?  Do  the  eggs 
hatch  earlier  or  later?  My  first  impressions  in  regard  to  this  matter  were  that  the 
egg  always  developed  according  to  its  normal  rate,  no  matter  what  male  united 
with  the  female;  the  egg  seemed  to  follow  only  its  own  regular  period.  But  in  order 
to  decide  the  matter  the  value  of  a  few  hours  of  difference  must  be  made  certain 
and  the  various  necessary  conditions  and  crosses  considered.  I  have  looked  at  the 
various  difficulties,  and  it  has  seemed  to  me  necessary  not  only  to  follow  up  the 
common  doves  and  ring-doves,  making  sure  of  the  normal  period  of  incubation  of 
the  two  species,  but  also  to  follow  up  very  closely  the  crossed  birds,  noting  the 
nature  and  constancy  of  incubation.  It  is  also  further  necessary  to  make  the  crosses 
in  both  directions,  and  if  possible  at  exactly  the  same  season.  I  have  had  thus  far 
but  two  cases'  from  the  crossing  with  the  male  ring-dove,  so  that  there  my  obser- 
vations can  not  be  considered  conclusive;  they  do  seem,  however,  to  be  of  interest. 

Table  179. — Incubation  time  of  eggs  of  ring-dove  fertilized  by  common  pigeons. 


cT  White  fantail  (FB) 
9  Ring-dove 


d'  Homer  (Horn  1) 


9  Ring-dove  (M  2) 


9  Ring-dove  (F) 


4''  58"  p.m.  .4pr.  17,  1S97 
7''  43"  a.m.  .\pr.  19,  1S97 


No  development. 

yk  30"  May  4 15  das.  less  13  m. 


I  IS  das.  IPhrs.  15  m. 

:  14  das.  20  to  21  hrs. 

S"-  29"  p.m.  Apr.  30 :  e"-  Oo"  a.m.  May  16 '  15  das.  12  hrs.  36  m. 

9''  10"  a.m.  May  2 5  to  6  a.m.  May  17 I  14  das.  20  to  21  hrs. 


Common  dove  (Wh)         |     (j  j 
9  Ring  dove  (D  2)     '"\\    C2 


el"  50"  p.m.  Aug.  13. 
&>  45"  a.m.  Aug.  15  . 


i""  05"  p.m.  Sept.  5. 

4to( 
7  to! 


S*"  30"  a.m.  June  21 15  das.  13  hrs. 

6''  00"  p.m.  June  21  ' 14  das.  10  hrs. 

5  to  6  a.m.  Aug.  29 15  das.  1 1  hrs. 

Failed. 

12''  30"  p.m.  Sept.  20 14  das.  20  hrs.  25  m. 

14  das.  20  to  22  hrs. 


'  This  egg  was  opened;  it  would  have  hatched  next  morning. 

In  the  cross  of  the  ring-dove  female  and  the  common  dove  male,  the  incubation 
period  of  the  first  egg  is  15  days  plus  a  number  of  hours;  for  the  second  egg  it  is  14 
days  plus  a  number  of  hours  (sec  tables  179,  180,  181,  and  182).  This  rather  closely 
approaches  the  normal,  the  normal  being  15  days  plus  or  minus  for  the  first  and  14 
days  minus  or  plus  for  the  second  (see  tables  183  and  185).    The  result  all  hangs  on 

One  further  case  was  later  added  to  these;  see  table  184. — Editor. 
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a  certain  number  of  hours.  The  male  has  not  very  much  prolonged  the  period  of 
incubation,  but  before  I  can  say  he  has  not  affected  it  I  have  to  consider  the  facts  to 
be  learned  from  the  reciprocal  cross,  from  crosses  made  simultaneously,  if  possible, 
and  from  crosses  of  still  other  species. 

Table  180. — Incuhalion  -period  of  cf  archangel  (Ar  I)  x  9  ring-doves  {D  1  and  D  S). 


4''  00"  to  4''  SO"  p.m.  Feb.  18,  1897. 

9''  29"  a.m.  Feb.  20,  1897 

4'' 55°>  p.m.  Mar.  14 

lO""  30"  a.m.  Mar.  17 

S*"  18"  p.m.  Apr.  6 

a.m.  Apr.  8 


6>'  12"  p.m.  Apr.  29 
a.m.  May  1 


5'>26"  p.m.  May  11. 
S"- 45"  a.m.  May  13. 


11  to  12  a.m.  Mar. 
Thin  shell 


No  development 
Developed,  died. 


No  development . 
No  development . 


S""  27"  p.m.  June  6 

S""  57"  a.m.  June  8 

S""  37"  p.m.  June  26 

g""  11"  a.m.  June  28 

5  to  6  p.m.  July  12 1 1 

a.m.  July  14 [^o  development 


>No  development. 
>No  development. 

>No  development. 
>No  development . 


■37" 


5'"  34"  p.m.  Aug.  29. 
S"- 50"  a.m.  Aug.  31. 
3''  47"  p 
a.m.  Jan.  30, 
p.m.  Feb.  19. 


,  Jan. 


9  to  1  p.m.  Aua.  18. 
Pricked  shell,  failed. 


>No  development. 


Developed,  died. . 
No  development. 


Pricked  shell,  failed. 


B  2    I  a.m.  Feb.  21 No  development. 


15  das.  19  to  20  hrs. 

Not  tested.  \ 


15  das.  16  to  20 


Interval,  1  da.  17  hrs.  29  n 
nearly. 

Interval,  1  da.  17  hrs.  35  n 

(Interval   not    certain;   C 
laid  5  days  after  removal 
of  eggs. 

D  1  laid  5  days  after  re 
moval  of  eggs. 

E  1  laid  6  days  after  re 
moval  of  eggs.  Interval 
1  da.  15  hrs.  19  m. 

Interval,  1  da.  15  hrs.  30  m 

Interval,  1  da.  15  hrs.  34  m 


Interval,  1  da.  14  hrs.  49  m. 

Interval,  1  da.  15  hrs.  16  m 
Eggs  by  second  9  (D  2). 

Eggs  by  second  9  (D  2). 

(A  15) 


Summary:   Time,  Feb.  18,  1897,  to  Mar.  1898.     Of  24  eggs,  2  hatched,  0  fertilized;  none  reared. 
'  Some  data  referred  to  in  various  chapters  of  Vol.  Ill  are  presented  in  connection  with  this  and  succeeding  tables. 
Editor. 

Table  181. — Incubation  period  of  cT  black  Japanese  tumbler  (T  3)  X  9  ring-dooe  (L.  1). 


liggs. 


5  p.m.  July  23,  1897 

7  to  9  a.m.  July  25,  1897. 


4  to  6  p.m.  Aug.  25. 

8  a.m.  Aug.  27 

p.m.  Sept.  26 

a.m.  Sept.  28. 


■Tin 


at  noted;  about  Oct.  9. 


4'"  08"  p.m.  Oct.  21.. 

a.m.  Oct.  23 

Si-Se"  p.m.  Dec.  13. 
8  to  9  a.m.  Dec.  15.. 


Hatched. 


Incubation 


No  development. 

1  to  2  p.m.  Aug.  S 

5  to  6  a.m.  Sept.  10 

Developed,  did  not  hatch. 
Lost. 

No  development. 

12  noon,  Sat.,  Nov.  G.  .. 

No  development. 

7  a.m.  Dec.  30 

6  a.m.  Dec.  30 


12  to  1  Mar.  7 

Pricked  shell,  failed. 


i  das.  15 
:  das.  21 


.7  hrs. 
0  14  hrs. 


hrs.i 

to  22  hrs. 


14  das.  20  to  22  hrs. 

15  das.  19  to  20  hrs. 


Summary:  Time,  July  1897,  to  March  1898;   16  eggs;  reared  5,  hatched  7,  10  fertilized.  (A  15; 

'Hatched  only  with  help  and  soon  died;  the  hatching  was  abnormally  delayed,  perhaps  from  imperfect  development. 
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The  results  of  two  such  reciprocal  crosses  incubated  simultaneously,  and  with 
the  eggs  of  the  crossed  birds  interchanged  with  uncrossed  birds  for  incubation 
purposes,  may  be  found  in  table  185.  It  is  there  indicated  that  the  sperm  of  the 
male  tumbler  added  7  to  24  hours  to  the  incubation  period. 

Eggs  from  a  further  cross  between  a  male  ring-dove  and  a  female  homei-  were 
incubated  simultaneously  with  eggs  from  three  pairs  of  common  pigeons.  The 
result,  as  seen  in  table  186,  indicated  a  shortening  of  the  period  by  about  8  to  26 
hours  as  a  result  of  fertilization  by  the  ring-dove  male. 

I  have  studied  the  incubation  period  of  the  eggs  of  the  wild  passenger-pigeon 
{Ectopistes  vngratorh(s)  and  have  also  obtained  data  on  the  length  of  this  period 


-Iiinilinlinn  time  of  a'  cniiin 


9  ring-dove  (D  ^')- 


Hatched. 


4  to  6  p.m.  May  .3,  1S90. 

5  to  9  a.m.  May  5,  1S9(J. 

4  to  6  p.m.  May  23 

Si- SO"  a.m.  May  25 


3.m.  July  1. . . 
1 .  m .  .  July  3 . 


S"-  SO"  p.m.  July  20. 


5''30'"  to  Gp.m.  Aug.  2. 
7  to  9  a.m.  Aug.  4 


4  to  5  p.m.  Aug.  24 

8  to  9  a.m.  Aug   2(i 

S""  50™  p.m.  Sept.  11 

4  to  4'' 45™  p.m.  Oct.  11. 


S"- 47™  a.m.  Oct.  13. 


No  development. 
No  development. 
11  to  12  a.m.  June 
Developed;  did  not  liatih. 
No  development. 
No  development. 
No  development. 
No  development. 

No  development ;    Re 

No  development. 

Developed  to  about  a  week. 

No  development. 

No  development. 

No  development. 

No  development. 

No  development. 

No  development. 


15  das.  18  to  19  hrs. 


.  (lung  for  2d  egg). 


Developed  to  one 
No  development. 


4  to  6  p.m.  Dee.  20 Before  6  a.m.  Ja 

g*"  20™  a.m.  Dec.  22 |   No  developnicn 

5''  05™  p.m.  Jan.  23 '  No  developmi-n 

lO""  05™  Jan.  25,  1897 j   Before  G  a.m.  F 

5''  04™  p.m.  Feb.  20 '  Developed  for  v 


9'' 28™  a.m... 


4  to  6  p.m.  Apr.  17  . . 
7'' 50™  a.m.  Apr.  19.. 
5'' 53™  p.m.  May  16. 
a.m.  May  IS. 


6'' 21™  p.m.  June  20. 
Sh  53™  a.m.  June  22. 


Developed  but  Kiliccl. 

5  to  6  a.m.  Apr.  4 

No  development. 

Developed  but  stopped. 
Developed  but  stopped. 
No  development. 

No  development. 
Developed,  failed. 
Developed,  failed. 
No  development. 


14  das.  18  to  20  hrs. 


IS  das.  12  to  13  hrs. 


5  to  6  p.m.  July  12 ,  5  to  6  a.m.  July  2! 

7  to  9  a.m.  July  14 5  to  6  a.m.  July  2i 

4  to  7  p.m.  Aug.  22 |  No  development. 

Premature ]  Not  tested. 


IS  das.  U  to  13  hrs. 
14  das.  20  to  23  hrs. 


:  41  eggs;  raised  4  ma 


hatched;  16  fertilized. 
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when  the  passenger  male  was  crossed  with  ring-dove  females.  This  pigeon  has  the 
shortest  incubation  period  known  among  doves  and  pigeons.  The  period  is  here  a 
little  less  than  13  days;  it  averages  about  12V  days  (see  table  187).  This  is  a  shorter 
period  than  that  of  the  ring-dove,  in  which,  as  we  have  seen,  the  i^eriod  is  14  to  15 
days.  The  passenger-pigeon's  incubation  time  is  nearly  as  much  short  of  that  of 
the  ring-dove  as  the  period  of  the  latter  is  short  of  the  common  pigeon.  What  is 
the  effect  on  the  incubation  time  of  uniting  the  male  passenger-pigeon  and  the 
female  ring-dove  ?  The  answer  from  our  data  is  as  follows :  For  the  first  egg  the 
period  is  14  days  plus  20  hours;  for  the  second  13  days  i^lus  6  to  20  hours  (see  tables 
188  and  189).  These  figures  come  close  to  the  normal  range  for  the  ring-dove; 
still  I  can  not  help  feeling  that  there  is  some  influence,  however  small,  exercised 
by  the  male  on  the  rate  of  development.  Comparing  the  results  obtained  with  the 
passenger-pigeon  and  the  common  pigeon,  when  each  of  these  mated  to  the  ring- 
dove, we  find  these  give  us  the  two  extremes.  In  a  condensed  form  these  two  crosses 
may  be  stated  to  stand  as  follows:  Common  pigeon  male  x  ring-dove  female: 
first  egg,  15  days  plus;  second  egg,  14  days  plus.  Passenger-pigeon  male  x  ring 
dove  female :  first  egg,  14  days  plus  20  hours;  second  egg,  13  days  plus  6  to  20  hours. 
Females  of  the  same  species  {St.  risoria)  are  used  in  both  cases;  different  males  are 
given.  One  of  these  males  represents  an  incubation  period  of  about  12.}  days, 
the  other  a  i)eriod  of  17  to  18  days.  The  difference  in  the  result  is  small,  but  it  is 
enough  to  indicate  that  there  is  a  small  though  measurable  influence  of  the  male 
on  the  rate  of  development.  (A  more  complete  summary  of  these  crosses  of  ring 
with  domestic  and  passenger-pigeons  is  given  in  table  190. — Editor.) 

The  red  ring-dove  of  Japan  {Streptopelia  humilis)  has  also  a  short  incubation 
period.  This  dove,  too,  has  been  crossed  with  the  ring-dove,  with  the  result  made 
clear  by  table  191.  The  males  of  this  species,  too,  shortened  the  period  of  develop- 
ment in  the  egg  of  the  ring  by  from  12  to  24  hours.  The  three  incubations  bearing 
on  this  point  were  made  simultaneously.'' 

The  effect"'  of  the  sperm  of  one  species  on  the  rate  of  development  of  the  eggs  of 
another  species  was  observed  in  many  isolated  instances  with  several  different 
crosses.  Some  of  these  have  been  referred  to  in  connection  with  the  tabulated 
breeding  records.     Two  cases  may  be  added  here. 

In  the  cross  of  the  female  wood-pigeon  {Columbu  palumbus)  with  a  male  common 
pigeon  "about  one  day"  was  added  to  the  incubation  jjeriod;  this  was  found  in  two 
cases.  (A  14)  Another  series  of  matings  supplied  data  for  a  reciprocal  cross.  In  a 
female  Columba  guinea,  whose  normal  period  is  16  days  plus  12  hours  for  the  flrst 
egg  and  15  days  plus  16  to  18  hours  (XS  3)  for  the  second,  the  period  became  17 
days  plus  12  hours  for  the  first  egg  when  mated  with  a  C.  do7nestica.  In  the  reverse 
cross  a  male  C.  guinea  shortened  by  1}  days  the  time  of  hatching  of  an  egg  of  a 
homer,  the  period  becoming  16  days  plus  20  to  22  hours.  "This  time  is  li  days 
shorter  than  in  homers  and  common  pigeons  and  again  is  a  proof  that  the  male 
influences  the  rate  or  speed  of  development. "''    (G  3) 

'  Nearly  all  of  the  data  for  the  preceding  parts  of  this  manuscript  were  obtained  from  original  data  catalogued 
as  A  HI,  A  15,  A  10,  and  R  18. — Editor. 

'  The  concluding  paragraphs  were  written  by  the  editor. 

^  There  is  reason  to  believe  that  there  are  many  phenomena  of  inheritance  in  hybrids — particularly  the  differ- 
ences of  reciprocal  hybrids — which  will,  at  some  time,  be  found  to  be  based  essentially  upon  the  "different  rates  of 
development"  of  the  forms  crossed.  If  so,  such  phenomena  should  perhaps  be  more  easily  discovered  and  analyzed 
in  crosses  of  annual  with  biennial  plants;  but  they  are  probably  also  discoverable  in  animal  crosses. — Editor. 
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Table  183. — Normal  incubation  time  of  ring-doves  (cf-1  X  9  ^-1). 


4  to  5  p.m.  Apr.  15 

S""  .38"' a.m.  Apr.  17 

S""  15™  to  5^  45™  p.m.  May 
8  to  H^  .30"'  a.m.  May  15. . . 

4'' 46"'  p.m.  June  18 

8  to  8''  45"*  a.m.  June  20. .  . 


3G' 


'  p.m.  July  25 
'  a.m.  July  27 


4'' 40""  p.m.  Aug.  31. 


3''  30'"  to  5''  30'"  p.m.  Dec. 
9'' 20'"  a.m.  Dec.  23 


12  to  6  p.m.  Mar.  28. 

12  to  6  p.m.  Mar.  28. 

5  to  7  a.m.  Apr.  30 .  . 

Opened. 

5  to  7  a.m.  May  28.  . 

5  to  7  a.m.  May  29.  . 


a.m.  July  4 . 
a.m.  July  5 . 


5  to  6  a.m.  Aug.  9.  .. 
12'' 30™  p.m.  Aug.  10. 
Sept.  16 


10  a.m.  Oct.  31 

2  p.m.  Oct.  31 

12  to  S*-  30'"  p.m.  J 

1896 
2  p.m.  Jan.  6,  1890. 


IS  das.  18  to  20  hrs. 

14  (las.  Ic.'is  4  hrs.  at  least. 


14  (las.  IJliis.  iiraily. 

14  das.  less  4  hrs.,  at  least. 


15  das.  8  to  12  hrs. 

14  das.  3  hrs.  40  m.  (A  15) 


Table  184. — Incubation  time  of  eggs  of  cf  allia  ; 


.  {ring)  X   9  homer. 


1.  June  16,  1897 i    No  development . 

1.  June  18 I   No  development . 


p.m.  June  28 i  Development  began ;  egg 

p.m.  June  30 1  No  development. 

6  p.m.  July  13 i  No  development. 

p.m.  July  15 No  development. 

5  to  6  p.m.  July  29 No  development. 

Before  4  p.m.  July  31 j  No  development.                     | 

p.m.  Aug.  12 I  No  development.                     i 

p.m.  Aug.  14 No  development.                     | 

5''  37™  p.m.  .\ug.  29 I  Developed  only  for  a  week 

j  or  10  days,  then  failed, 

p.m.  Aug.  31 No  development. 

5I1  20™  p.m.  Oct.  7 j  No  development. 

p.m  Get.  9 I  No  development. 


No  development. 
No  development. 


5''  18™  p.m.  Oct.  23. 

p.m.  Oct.  25 

p.m.  Dec.  16 I   No  development. 

p.m.  Dec.  18 I  No  development. 

p.m.  Jan.  9 9  a.m.  Jan.  27 17  { 

p.m.  Jan.  11 No  development. 

No  development. 

3''  30™  to  4  a.m.  Feb.  28. . .  ,     15  ( 


Removed  after  4  or  5  days 


G""  15™  p.m.  Fel).  10 
2''  55™  p.m.  Fel).  12 


Table  185. — Concomitant  incubation:  Two 


lis,  with  eggs  interchanged. 


d'  Archangel  (Ar  1)  . . . 
9  Ring-dove^D  2)  .  . . 
cf  Ring-dove  (G) 1  f  Z 


,f  Bl 
1\B2 


9  Ring-dove  (G) 

cf  Black  Jap,  tumbler  (T  3) . 

9  Ring-dove  (LI) 

cf  Ring-dove  (C) 

9  Ring-dove  (C) 


\Z2 


/HI 
\H2 


4to6p.m.  Feb.  19. 
7  to  9  a.m.  Feb.  21 . 


Pricked  shell 

No  development. 

12  to  2  Mar.  G... 
5  to  6  a.m.  Mar.  7 


5  to  Ga.m.  Ma 
p.m.  Mar.  7.. 


14  das.  10  to  21  hrs. 
13  das.  21  to  22  hrs. 


IS  das.  19  to  20  hrs. 


15  das.  12  hrs.,  nearly. 

14  das.  (A  15) 
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Table  186. — Contemporaneous  iiicubalion  period  in  4  cases. 


Pairs. 

Parents.                    1  Eggs. 

Laid. 

Hatched. 

Incubation. 

I 
II 

Com  4  (chequered) /B  1 

Com  5  (slate— 2  bars) Ib  2 

Com  1  (3  brown  bars) ("H  1 

Com  1-A  1  (slate— 3  bars)..    iH  2 

p.m.  July  S,  1898 

p.m.  .July  10 

Before  G  a.m.  July  27 . . . 

At  G  a.m.  July  27 

1  to  2  p.m.  July  27 

BeforeGa.m.  July  28 ... 
ll*- 40'°  a.m.  July  27.... 
By  6  a.m.  July  28 

18  das.  12  hrs.,  ca. 

16  das.  12  hrs.,  ca. 

17  das.  19  to  20hrs.,ca 

16  das.  12  to  20  hrs. 

17  das.  18  to  20  hrs. 

16  das.  12  tn  20  hrs. 

17  das.  10  to  11  hrs. 

p.m.  .July  11 

t  Com  1-D  2  (slate— 3  bars). 

„^     i  Ringhybr.  (alba-ris.) 

^^        Homer 

\F2 

ill 

Before  2  p.m.  July  11... 
T*- OS™  p.m.' July  9 

No  development. 

Summary:  I  to  III  are  3  pairs  of  common  pigeons;  IV  is  a  cross  of  a  male  ring  (alba  x  risoria)X  female  homer.  Time 
of  IV  nearly  agrees  with  II  and  III;  is  a  little  less  for  their  first  eggs;  it  is  considerably  less  than  first  of  I.  I,  II,  and  III 
agree  on  second  eggs;  the  first  egg  luis  l.niKi-r  liiiic-,  iin)l);il)ly  dur  Id  lifihtn-  sitting  for  first  two  days.  (A  15) 


'  The  figure  given  here,  7"  05" 
the  incubation  time  for  this  egg  is 
15  to  16  hours. — Editor. 


was  almost  certainly  2''  05™.    If  this  is  true 
lation  given  above;  i.e.,  it  was  17  days  plus 


T.\BLE  mi. —Normal  incubation 

time  of  Eclopisles  migraloriiis  (4  pairs). 

Pairs. 
IF 

lie 
HID 

IH 
lib  A 
IIIB 

Laid.' 

Hatched. 

Incubation. 

2  to3  p.m.  May  11 

Before2''30-»p.m.  Aug.  4. 

13  das.,  less  a  few  hours. 

12  das.  12  to  18  hrs. 
12  das.  12  to  18  hrs. 
12  das.  12  to  13  hrs. 

12  das.  12  hrs.  IS  m. 

13  das.  less  a  few  hours.       (A  15) 

p.m.  Aug.  22,  1897                .  .    . 

Gp.m.  Aug.  15 

5  to  6  p.m.  May  30 

7''  05""  p.m.  M.iy  9 

a.m.  June  12 

7''  iO"-  a.m.  M.ay  22 

Before  4  p.m.  May  13 

'  Clutches  of  only  1  egg  each  are  laid  by  this  species. — Editor. 


T.\BLE  1S8.— Incubation  period  of  cf  passeyiger  X  9  rinq  hybrid  [alba-risoria  x  risoria-alba,  C  1). 

Eggs.                             Laid. 

Hatched. 

Incubation. 

Al       ai"  20™  p.m.  Apr.  4,  1898 

A  2       7'' 40™  a.m.  Apr.  6,  1898 

C  1       41'  30™  to  S"-  30™  p.m.  Apr.  15 . . . 
C2       a.m.  Apr.  17 

No  development. 

4  to  5  a.m.  Apr.  20 

5  a.m.  May  1 

No  development. 

13  das.  20K.  to  21'^  hrs. 
15  das.  12  hrs.,  nearly. 

(A  15) 

-Incubation  period  for  cf  Eclopisles  (I A)  X  9  ring-dove  (L  2). 


F2 
Gl 
G2 


5h  lom 
9'>02™ 


5'' 02" 
8  to  9 
4'' 42" 
S*"  25" 
Si-lO"" 

9hl4m 


Laid. 

p.m.  Jan. 
Mar.  1 . . . 
Mar.  3... 
Mar.  13  . 
Mar.  15 . 
Mar.  27 . 
Mar.  29 . 
Apr.  9... 

Apr.  18.. 
Apr.  20.. 
Apr.  30.. 
May  2... 


Hatched.  Incubation. 

Failed. 

8  a.m.  Mar.  16 14  das.   15  hrs.,  ca. 

No  development. 
No  development. 
No  development. 

Failed  to  hatch.  I 

O*- 10™  a.m.  Apr.  12 14  das.  21  to  22  hrs. 

&>  50™  a.m.  Apr.  24 |  14  das.  14  hrs. 

No  development. 

Failed. 

4  to  5  a.m.  May  4 M  das.  less  4  to  5  hour 

1''50™    p.m.  May  14 14  das.  less  3  hours. 

3'' 41™  p.m.  May  15 13  das.  6  hrs.  27  m. 
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Table  189 — (continued). 


Laid. 


Hatched. 


S""  37""  p.m.  May  10 No  development. 

gi"  36""  a.m.  May  12 !  4  to  5  a.m.  May  26 14  das.  less  5  to  6  hrs. 

4''05'"  p.m.  June  5 

G""  21""  a.m.  June  7 


>Developed  but  failed 
>Developed  but  failed 


3h  42111  p  J,,,  July  10 !  No  development 


to  6  p.m.  Ma 
I'  30™  to  10  a. 


0  a.m.  Aug.  19 '    14  das.  12  his., 

Partly  hatched  but  died  in  shell.  1   Not  quite  15  da; 
2''  30'"  p.m.  Aug.  28;  opened. 

No  development. 
No  development. 

1  to  2  p.m.  Apr.  9 15  das.  19  to  21 

U  a.m.  Apr.  11 15  das.  20  to  20^ 


T-\BLE  190. — Summary  on  period  of  incubation. 


for 


/first  egg,  18  days,  nearly. 
\second  egg,  17  days,  nearly. 


cf  Common  dove  X  V  coniinoii  dov 

cf  Eclopistes  X  9  Ectopisles  (single  egg  in  clutch),  12j  days,  nearly. 

cT  Ring-dove  X  9  ring-dove,  period  for, 


/first  egg,  15  days  -f  or  — . 
\second  egg,  14  days  —  or  -f . 


Cr 


Df  common  doves  and  Ectopisles  with  ring-doves: 

„    .  .    ,  ,        /first  egg,  15  days  +. 

c?  common  doves  X  9  nng,  period  for.  .|^^^^^j  ^^^_  j^  ^^^^  ^ 

■    ,  f    ,  /first  egg,  14  days  12  to  20  hours. 


U.  cf  Ectopisles ; 


•  \second  egg,  13  days  6  to  20  hour 


Table  191.— Crosses  of  St.  humilis  with  St.  risoria;  eggs  incubated  svmdtaneously . 


Laid. 


T  ri*  St-  humilis 

9  St.  humilis 

..   c?  humilis 

9  risoria 
..   cf  alba-ris  X  ris-alli; 


p.m.  Aug.  31,  1900  . 
5  to  0  a.m.  Sept.  2. . 

p.m.  Aug.  30 

a.m.  Sept.  1 

p.m.  Aug.  29 

a.m.  Aug.  31 


Hatched. 


Incubati( 


5  to  6  a.m.  Sept.  14 . .  13  das.  12  to  14  hrs. 

5  to  6  a.m.  Sept.  15.  12  das.  20i£>  hrs. 

(hr.  ?)  Sept.  13 13  das.  12  to  23  hrs 

3'"  30"  p.m.  Sept.  14   .  13  das.  6  to  8  hrs. 

(hr.  ?)  Sept.  13 j  14days-|-.' 

a.m.  Sept.  15 14  days-)-.  (R  IS) 


>  ••  I  don't  think  this  is  quite  a  typical  instance."     (The  period  is  usually  a  little  longer  for  the  first  egg.— Kditoh.) 
•■Comparing  the  second  eggs  of  pairs  I  and  II,  the  cro.ss  (II)  gave  a  period  of  13  days  plus  6  to  8  hours;  the  uncrossed 
pair  (I)  showed  a  period  of  13  days  less  2^  to  3^  hours.    This  is  a  difference  of  a  little  less  than  12  hours." 


CHAPTER  XVII. 

ON  THE  DIVISIBILITY  OF  CHARACTERS. 

Specific  characters,  bj'  hybridizing,  can  be  divided,  subdivided,  etc.,  until  it  is 
seen  that  two  different  characters  are  brought  to  an  equalit}'.  Where  two  species 
have  different  characters,  one  can  get   every  degree  of  splitting  or  division. 

If  the  characters  of  the  crossed  birds  are  the  same,  then  the  resulting  hybrid  has 
the  full  unreduced  character. 

AN  EXHIBITION  OF  HYBRIDS'  SHOWING  THE  DIVISIBILITY  OF  CHARACTERS. 

Professor  Brooks  has  defined  heredity  as  "the  resemblance  of  child  to  parent, 
of  offspring  to  ancestor;  while  the  difference  between  child  and  parent  is  called 
variation."- 

Most  of  us  feel  that  this  definition  covers  the  ground.  In  the  investigation  of 
heredity,  or  in  a  discussion  of  it,  it  is,  however,  extremely  difficult  to  limit  ourselves 
to  single  things;  and  the  only  way  to  do  it — if  there  is  any  waj^  to  do  it — is  to  get 
some  particular  objects  before  our  eyes  and  make  the  effort  to  see  for  ourselves  what 
is  to  be  seen.  At  this  time  I  shall  content  myself  with  exhibiting  a  few  pictures  and 
a  few  living  birds  to  illustrate  \\hat  happens  in  the  crossing  of  different  species  of 
pigeons. 

In  this  field,  as  in  most  other  fields,  a  single  fact,  or  what  we  can  learn  from  a 
single  fact,  is  simply  illustrative  of  what  can  be  found  in  the  rest  of  the  field.  The 
first  hybrids  that  I  shall  discuss  are  those  derived  from  the  common  ring-dove  and 
the  nearly  extinct  passenger-pigeon.  Both  sexes  of  the  passenger-pigeon  have 
been  carefully  represented  in  color  drawings  (the  male  in  pi.  28  and  the  female  in 
pi.  29).  The  main  distinction  between  the  sexes  is  that  the  female  has  a  duller 
color,  has  more  brown,  is  rather  larger,  and  has  more  numerous  spots  on  the  wing. 
The  male  has  apparently  lost  a  certain  number  of  these  spots  and  has  reduced  the 
size  of  the  rest,  some  of  them  being  so  minute  that  they  can  scarcely  be  seen.  Some 
of  them  are  concealed  under  the  wing-coverts,  where,  of  course,  they  can  have  very 
little  ornamental  importance.  ^  The  blond  ring-dove  may  also  be  seen  in  color  (pi.  8) ; 
the  neck-mark  or  ring  of  an  adult  female  is  better  shown  in  pi.  31;  the  ring  of  a 
Juvenal  ring-dove  is  also  shown  in  pi.  31. 

The  hybrids  from  the  passenger  x  ring-dove  cross,  of  which  some  8  or  10  have 
been  obtained,  were  all  males.  The  father  of  all  these  hybrids  was  a  passenger- 
pigeon  and  the  mother  a  ring-dove.  The  hybrids  (one  shown  in  pi.  30)  will 
perhaps  best  be  compared  with  the  male  of  the  paternal  species.  An  examina- 
tion of  the  neck-mark  attests  that  in  this  respect  the  hybrid  stands  as  nearly 
intermediate  between  its  two  parents  as  is  possible.  The  color  of  this  region  is 
lighter  in  the  hybrid  than  in  the  passenger-pigeon,  and  that  is  of  course  in  the 
direction  of  the  ring-dove.  The  passenger-pigeon  shows  a  plain  iridescence  on  the 
side  of  the  neck.  In  the  hybrid  there  is  a  slight  iridescence;  and  it  has  in  addition 
the  differentiation  of  the  feathers  of  the  ring  that  carries  it  beyond  the  passenger- 

1  The  manuscript  (SS  11)  used  in  this  chapter  is  a  stenographic  report,  partly  corrected  by  the  author,  of  a  lecture 
at  Woods  Hole,  July  19,  1906.    The  editor  has  adjusted  the  manuscript  to  a  place  in  this  volume. 

2  W.  K.  Brooks,  Proc.  Amer.  Phil.  Soc,  No.  182,  April  1906,  p.  70. 

^  See  text-figs.  5  to  7,  Vol.  I. 
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pigeon  in  the  direction  of  the  ring-dove.  The  differentiation  does  not  meet  on 
the  back  of  the  neck  as  it  does  in  the  case  of  the  ring-dove,  but  it  extends  farther 
towards  the  middle  of  the  back  of  the  neck  than  does  the  iridescent  area  of  the 
passenger-pigeon. 

The  tail  of  the  hybrid  is  considerably  longer  than  it  is  in  tlie  ring-dove,  but  falls 
plainly  short  of  the  length  attained  in  the  passenger-pigeon.  The  general  appear- 
ance of  the  bird  in  size,  color,  and  marking  is  intermediate.  There  are  none  of  the 
black  spots  of  the  passenger-pigeon  shown  distinctly  in  the  hybrid,  except  in  the 
feathers  on  the  posterior  border  of  the  wing.  In  the  cage  of  living  birds'"  one  could 
probably  identify  the  hybrid  whose  picture  has  just  been  shown,  although  the  two 
birds  together  there  arc  nearly  of  the  same  size.  One  can  see  the  marking  on  the 
neck  of  the  one  bird,  and  note  that  although  it  is  slightly  separated  posteriorly  it 
comes  near  to  a  union  on  the  back  of  the  neck.  A  close  examination  of  the  hybrid 
shows  that  there  are  some  obscure  marks  on  the  scapulars,  directly  in  the  middle  of 
the  back,  and  that  there  are  also  the  faintest  traces  of  some  marks  in  the  tertials. 
Perhaps  I  have  sufficiently  described  this  hybrid;  I  think  the  bird  exhibited  here 
is  a  fair  intermediate  between  the  two  parent  species. 

When  I  first  began  my  experiments  in  hybridization  I  had  much  curiositj', 
hardly  knowing  what  to  think  would  be  the  result  of  crossing  two  birds  so  different 
as  those  just  described.  So  far  as  the  wild  pigeons  are  concerned  it  was  a  wholly 
unknown  field  at  the  time.  I  continued  my  effort,  however,  and  got  all  the  hybrids 
I  could — in  the  case  of  these  two  particular  species  I  obtained  8  or  10  offspring. 
These  were  all  males  and  all  of  the  same  color.  It  was  difficult  to  find  any  difference 
between  them.  There  was  a  slightly  stronger  trace  of  the  sjiots  in  some  cases  than 
in  others,  and  a  slight  difference  in  the  length  of  the  tail.  They  never,  however, 
went  much  beyond  the  length  seen  in  the  individual  exhibited  here. 

*  Some  live  birds  were  demonstrated  in  this  lecture. — Editgu. 
EXPL.^NATI0N    OF   PlATE    32. 

Fig.  1.  Neck-mark  of  common  pigeon  X  ring-dove  h.ybrid.    Totla  del.,  Feb.  1903.     X  1.1 

Fig.  1.  Hows  drawn  so  .as  to  show  the  extent  of  black  and  gray;  sliarply  cut  feathers,  and  feathers  less  cut,  p.issing 
gradually  into  regular  neck-feathers  at  each  end  of  the  rows  and  also  above  and  below  the  rows. 

Figs.  2-6.    Natural  size.     Show  five  feathers  (left  side)  taken  (Feb.  27,  1903)  as  follows: 

Fig.  2.  Eighth  feather  of  second  row  (counting  from  above  downward).  In  this  row  we  see  6  feathers  shaded. 
These  feathers  are  not  black,  but  gray  with  pale-gray  tips. 

Fig.  .3.  Ninth  feather  of  third  row.  Tliis  from  just  below  the  feather  shown  in  fig.  2.  Here  also  6  feathers  shaded, 
the  2  or  3  central  ones  becoming  darker  gray ;  darker  on  posterior  web. 

Fig.  4.  Eighth  feather  of  fourth  row  (fourth  of  7  shaded  feathers).  From  directly  under  that  of  fig.  '.i.  Black 
or  blackish  gray;  darkest  on  dorsal  web. 

Fig.  5.  Eighth  feather  of  fifth  row.    Not  quite  so  dark  as  that  of  fig.  4. 

Fig.  6.  Seventh  feather  of  sixth  row.    Slightly  darker  than  fig.  2,  but  fighter  than  figs.  :3,  4,  or  .'). 

Fig.  7.  Hybrid  between  a  male  black  Japanese  pigeon  (T  3  =  common  pigeon,  with  a  touch  of  fantail) 
and  a  female  rinK-dove  (St.  risoriax  St.  nlhn,  XW2D1).     X  0.6.    Toda  del.,  Feb.  1903. 

Thishybriil  il  I  \\,i>  iKit.lnJ  \iii;.  5,  1902.  Head  an.  I  ii.  rk  i.i  slmw  the  neck-m.ark  (neck  held  at  normal  length). 
Three  rows  show  lil:irl,i-li  li:i-,  -  hihI  nictallic-gray  tips.  .\Iim\c  ihi-i  iliree  is  one  row  in  which  blackish  bases  (dark 
gray)  show  only  ou  liftiuf;  tlic_'  lYallurs;  the  tips  are  gray  bcxuuiuig  vinous  iridescent  at  extreme  tip.  Then  another 
row  with  little  differentiation. 

Below  the  three  rows  comes  one  which,  in  a  little  greater  extension,  shows  black  bases  on  5  to  6  feathers,  tips 
gray,  passing  into  vinous  iridescence  at  extreme  tips;  then  another  row  showing  no  black,  but  tips  lustrous  vinous; 
only  about  4  or  5  being  cut  shorter  at  tips.    Tliu>  llinc  .iii'  .ibnut  7  rows. 

All  around  the  black  and  gray  region,  ulinli  i  oi  iv.|miiic|-  Im  tlic  ring-area  in  the  ring-dove,  there  is  vinous  irides- 
cence.   No  plain  iridescence  on  front  of  ni  .1,,  .ind  l.iil  lilih-  nn  back  of  neck. 

The  same  neck-mark  flat,  and  isolated  feathers,  shown  in  figs.  1-6. 
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Neck-mark  of  common  pigeon  X  ring-dove  hybrid;  separate  feathers  from  mark  shown 
in  figm-es  2  and  6.    Toda  del.,  Feb.  1903. 
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Text-figire  2. — Head  and  nci-k-mark  of  an  adult  male  hybrid  (K  1 )  between  a  white  male  fantail  {Columba  laUcauda, 
F)  and  a  female  blond  ring-dove  [Ulrcploydia  risoria,  B).  Hatched  Dec.  1,  1897;  age  6  years.  X  1.2.  Toda 
del.,  Jan.  1903. 


^-.       # 


Shows  neck-feathers  of  first  or  jtivenal  plumage; 
first  molt  was,  however,  already  in  progress.  The 
rows  of  feathers  are  quite  distinct  and  the  distinctness 
is  not  overdrawn  in  the  figure;  a  little  less  distinct  than 
in  the  stock-dove  (see  text-figure  4). 


Text-figure  3.— Neck-mark  of  African  owl  pigeon,  ( '.  lurbata;  about  3  months  old.    Natural  size.    Hayashi  del.,  1900. 
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It  will  be  seen,  then,  in  this  case,  that  wc  get  nothing  out  of  the  i^air  of  liirds 
which  is  not  in  them  to  start  with;  when  we  have  once  learned  that  simple  lesson 
we  can  begin  to  calculate  what  will  happen  in  the  case  of  any  new  cross.  It  is  not 
now  a  matter  of  so  great  curiosity  to  me  when  I  cross  a  pair  of  birds  of  different 
species;  I  can  usually  forecast  in  a  general  way  what  the  result  will  be. 

The  next  hybrid  to  be  considered  had  an  altogether  different  parentage,  in  so 
far  as  the  male  parent  is  concerned.  The  mother  was  the  same  species  of  ring-dove 
and  the  father  a  common  jiigeon — the  homer.  The  homer  differs  from  other 
common  pigeons  mainly  in  the  size  of  the  beak,  which  has  a  basal  portion  large  as 
compared  with  the  ordinary  pigeon.    The  hybrids  ^  (pi.  32  and  text-fig.  2)  have  also 

5  The  hybrids  shown  in  the  plates  have  other  common  pigeons,  not  homers,  as  sires.— Editor. 

Explanation  of  Plate  33. 
Figs.  1-6.     The  Nicobar  pigeon,  Cptenas  nicobarica.     Habitat:    From  the  Nicot)ars  and  Morgui 
Archipelago  through  INIahiV  Archipelago  as  far  as  Solomon  Islands  (Salv.,  p.  ()17).    Nattn-al 
size.     Hayashi  del.,  Feb.  1903. 

The  feathers  of  the  side  of  tlie  neck  (the  region  of  the  neck-mark  in  other  pigeons)  are  niucli  elongatetl.  .\  simihir 
elongation  is  seen  in  the  hackled  partridge  (see  Latham,  Hist,  of  Birds,  Vol.  VIII,  pi.  cxxix,  p.  307).  These  long 
feathers  are  37  mm.  long  (some  are  longer  in  Nicobar).  When  erected  they  appear  like  those  on  the  neck  of  the  ruffled 
heath  cock. 

Neck-feathers  (left  side). 

Fig.  1,  from  just  under  car-coverts.  Fig.  2,  from  middle  of  upper  breast.  Fig.  3,  from  just  above  middle  of  side. 
Fig.  4,  from  same  height  on  mid-back  of  neck.  Fig.  .5,  from  middle  of  side  of  neck.  Fig.  0,  entire  head  and  neck. 
i  natural  size. 

Figs.  7,  8,  9,  10,  four  feathers  from  neck  of  an  adult  male  Colmnba  guinea,  and  four  feathers,  figs.  11,  12,  13,  and 
14,  from  neck  of  a  hybrid  between  a  male  C.  guinea  and  a  female  C.  livia.    X  2.    Hayashi  del.,  Apr.  1903. 

The  split  or  bifurcation  is  stronger  in  the  male  parent,  while  the  iridescence  is  stronger  in  the  hybrid,  as  \\i'  sliould 
expect,  since  C.  liuia  is  much  more  iridescent  than  C.  guinm. 

7  and  11.    Taken  (in  each  case)  just  below  ear  coverts  on  the  left  side;  these  are  red  and  liifureated 
in  the  parent,  but  gray  and  entire  in  the  hybrid. 

8  and  12.    From  near  mid-height,  side  of  ii<ck.     Lonurr  and  .slenderer,  and  red  in  the  male;  wide 
and  shorter,  and  gray  in  tlic  li\  biiil.     Tlic  split  is  longer  in  male,  about  equal  in  \vi  ' 

9  and  13.    From  near  lower  boundary  ol  l)ifureatcd  leathers  on  side  of  neck  (in  line  with  1   ;ind  2); 
split  wider  in  the  male. 

10  and  14.    From  still  lower.    Little 

Explanation  of  Plate  34. 
Figs.  1,  2,  3.     .\dult  male  Hi.  rison'a  {\)-Spil.  suratensis  ({)  X  St.  alba  (i)  li\-l)rid  (T  1 ).     Vvmn  egg 
of  May  1,  1903.    X  2  Toda  ,1,1.,  .\pril  1904. 

Fig.  1.  The  neck-mark,  here  shouii  llii,  i<  -m  ill,  r  than  in  I  he  male  parent  figured  on  this  plate,  figs.  4-(>.  The 
divided  tip  of  the  feathers  is  also  here  l,ss  innrkiMl  I  liiiii  tli,-rc.  Tin-  neck-mark  and  divided  tip  of  the  sumlen^ii  grand- 
parent have  thus  been  twice  divid,',!.  The  extent  of  the  white  lip  on  tlie  feathers  of  tlie  mark  has  also  suffered  two 
reductions  from  surah  i,s,.-  t.,w,inl  the  ring-dove. 

Fig.  2.  Fifth  featli.r,  (l.i.,l  inw  (right  side). 

Fig.  3.  Second  featlur,  lijili  row  (right  side). 
Figs.  4,  5,  6.     Neck-mark  of  adult  male  hybrid  between  a  male  ring-dove  hybrid  and  a  female 
Surate  turtle-dove.   X  2.    Hayashi  del.,  Nov.  1902. 

Sire:  Streplopelia  atha-risoria  x  SI.  risoria-alba  (D  2).  Dam:  Spilopclin  Kuratcnaiii  (I'l).  llyl>rid  (,F)  hatched 
Sept.  25,  1899. 

Fig.  4.  This  hybrid  may  be  compared  with  St.  risoria,  Sjiil.  lijjriiui.  and  SpU.  chincnsia,  the  latter  liemg  practically 
the  same  as  Spil.  surale7isis  in  its  neck-mark. 

The  rows  are  reduced  in  number  and  extent  and  the  bifmcal  M>ri  i-  inliriiiediate  between  the  parents.  It  is  in  the 
middle  region  that  the  black  ring  takes  most  effect,  some  of  ih,  I.  Mth,  r-  l,nding  here  to  lose  the  white  tips.  The 
coalescence  includes  about  2  rows  plainly;  i.e.,  about  half  as  mu,li  as  rlun,  /,s/.s.  This  hybrid  shown  in  color  plate  25, 
fig.  B;  his  dam  in  pi.  24.  . 

Fig.  5.  First  of  fifth  row,  right  side.  The  right  (front)  half  is  gray  with  long  vinous  tip;  the  left  web  is  difteren- 
tiated  and  shortened,  but  only  gradually. 

Fig.  6.  Eighth  feather,  fourth  row  (corresponds  with  fifth  row  in  T.  chinensis)  left  side.  This  shows  full  differen- 
tiation, and  narrow  white  tips. 
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The  Nicobar  pigeon  Calo'tm.'^  nirnhnrkn  (figs.  1-6).  From  the  Nicobars  and  Mergui  Archipelago  through  Malay 
Archipelago  as  far  as  Solomon  Islands  (Salv.,  page  617).  Selected  feathers  from  Colwmba  guinea  (figs.  7-10) 
and  from  a  C.  guinea  X  C.  Uvia  hybrid  (figs.  11-14).  Figures  1-6,  X  0.6,  other  figures  natural  size. 
Hayashi  del.,  Feb.  1903. 
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Figs.  1-3.   Adult  male,  St.  risana  (}i)-Spil.  suratensis  (%)  X  ,SY.  nlha  (Vs)  hybrid  (Tl).     From  egg  of  May,  1903. 

X  2.     Toda  del.,  Apr.  1904. 
Figs.  4-6.   Adult  male,  St.  risoria  (.%)-St.  alba  {%)    X   Spil.  suralemis  (H)  hybrid   (F).      Sire  of  Tl  shown 

above.     X  2.     Hayashi  del.,  Nov.  1902. 
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a  rather  strong  beak  for  their  size.  The  differentiation  on  the  side  of  the  neck  should 
be  especially  noted.  It  is  a  little  like  what  we  see  in  the  passenger-ring-dove  hybrid. 
A  decided  glistening  is  easily  seen,  and  there  is  a  well-marked  differentiation  of  the 
feathers.  A  dissected  or  flat  view  of  this  mark  is  shown  in  pi.  32.  Some  five  or  six 
rows  of  the  feathers  are  apparently  stiffer  and  more  scale-like  than  the  rest  of  the 
neck-feathers.  The  two  spots  come  near  to  meeting  on  the  back,  but  they  do  not 
quite  do  so.  The  homing  pigeon,  like  all  the  common  pigeons,  has  a  large  amount 
of  iridescence  on  the  neck,  and  the  ring-dove  has  the  black  collar  as  already  noted. 
Now,  between  the  black  collar  and  the  iridescence  one  gets  the  markings  of  this 


This  female  was  photographed  after 
death  by  Mr.  Hubbard  (photo.,  Vol.  I, 
pi.  9).  The  tips  of  the  feathers  are  too 
evenly  rounded  (see  drawing  of  feather 
from  middle  of  sixth  row).     Nine  rows  _.^^,.,-ij. 

show  differentiation,  metallic  green.  The  XJ,,^"-^'' 
iridescence  covers  9  rows,  diniinishinu  />^\,,..i'^ 
rnpi.lly  „n   Icwcr  .3   rows,  until,  in   the  ^^-— ^ 

first  frathers  of  tiie  rows  uf  the  front- 
neck  show  a  touch  of  iridescence.  The 
limitation  of  the  iridescence  of  these 
rows,  the  front-neck  showing  no  irides- 
cence except  in  feathers  next  to  the 
posterior  rows,  brings  this  dove  clearly 
between  Columba  livia  and  C.  fasciata. 
C.  palumbus  stands  lowest  of  the  three, 
and  next  to  the  turtle-dove  (Turtur). 
The  same  order  applies  to  the  reduced 
wing-bars. 
Fig.  1.  A  feather  from  middle  of  sixth 

row   (counting  down).     Middle  part  ' 

blackish  gray,  corresponding  to  black 
of  ring-dove  and  turtle-dove.  The 
wide  tip  shows  blunt  ends  rather  than 
tapered  ends.  X  2. 
Fio.  2.  From  front  end  of  ninth  row;  the 
front  web  is  vinous  and  is  like  others  of 
the  fore-neck,  but  the  hind  web  shows 
weak  iridescence  and  stronger  barbs, 
though  not  so  strong  as  in  fig.  1.    X  2. 


Text-figure  4.— Neck-mark  of  adult  female  stock-dove,  Columba  xnas.     Habitat,  Western  Palacarctic  region  to 
Eastern  Turkestan.    Natural  size.    Hayashi  del.,  Aug.  1902. 

hybrid,  which,  one  might  at  first  say,  does  not  really  resemble  either  parent.  Exam- 
ination will  show,  however,  that  the  mark  of  the  hybrid  has  all  the  fundamentals  of 
the  marks  of  both  parents. 

The  nature  and  several  modifications  of  this  mark  in  the  common  pigeon  and 
its  allies  (mostly  Columba)  are  shown  as  follows:  The  African  owl-pigeon  (C. 
turbata)  in  text-fig.  3;  the  stock-dove  (C.  (e)ias)  in  text-fig.  4;  the  band-tail  pigeon 
{C.  fasciata)  in  text-fig.  5;  the  wood-pigeon  {C.  palumbus)  in  text-fig.  6;  C.  leuco- 
cephala  in  pi.  35;  Cal.  nicobarica  in  pi.  33.  That  the  neck-mark  of  hybrids  from  two 
crossed  members  of  the  genus  Columba  is  also^  an  intermediate  one  may  see  in  the 

'  The  hybrids  previously  described  were  of  species  belonging  to  different  families. — Editor. 
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case  of  the  C.  guinea  x  C.  livia  cross.  The  very  peculiar  mark  of  C.  guinea  (see 
text-fig.  7)  is  easily  recognized  in  that  of  the  hybrid  which  is  shown  in  text-fig.  8; 
but  in  the  latter  the  divided  and  bristling  characteristics  of  the  feathers  concerned 
are  less  striking,  and  in  some  feathers  there  is  no  such  division  at  all.  This  difTer- 
ence  is  recorded  in  pi.  33. 

I  may  remark  incidentally  that  the  ring-dove  gets  its  ring  from  the  turtle-dove, 
and  the  turtle-dove  has  a  "pair  of  spots"  such  as  you  see  in  the  Japane.sc  turtle- 
dove— six  or  seven  rows  of  feathers  with  whitish  or  grayish  edges  and  darker  basal 
portions.     In  the  homer  x  ring  hybrid  referred  to  above  the  dark  color  of  the  male 


Eleven  rows  are  involved  in  the  neck- 
mark;  the  ui)]ier  and  lower  rows  are 
least  (lilTcTciiliiitrd.  Sniiir  I'n.iit  Irathers 
adioininK(l,eMMnu-:Mr.l,;,n.-..,l,stllT, 
and  sealc-likc.  I  In'  irhii^  i~  r.nrHMl  to 
the  upper  hniit ;  in  riiig-do\  u.-  it  is  earrii'd 
to  both  upper  and  lower  limits  or  edges 
of  the  mark,  while  in  the  wood-pigeon 
(C.  pahimbus.  text-figure  6)  it  remains  in 
the  more  narrowly  differentiated  area 
corresponding  nearly  with  the  turtle- 
dove spot. 


v« 
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Text-figure  5. — Neck-mark  of  adult  male  band-tail  pigeon,  Cotumbafasciala.    X  1.2.    G.  A.  Wilson  del.,  1900. 

parent  is  reduced  a  great  deal.  There  are  here  lighter  edges  to  the  feathers  and 
dark-gray  basals.  The  ring-dove  and  the  turtle-dove  agree  in  the  number  of  rows  of 
feathers  involved  in  the  neck-mark,  and  in  every  hybrid  that  we  make  between  either 
of  them  and  other  doves  that  have  iridescence  we  get  the  sort  of  blend  of  neck-mark 
seen  in  this  homer  x  ring  hybrid.  Adding  another  word  to  this  digression,  I  may 
remark  that  the  common  pigeon  and  the  pas.senger-pigeon,  and  all  the  rest  of  the 
group  of  pigeons,  have  probably  been  derived  from  an  ancestor  differing  not  very 
greatly  from  the  Japanese  turtle-dove.  The  simple  condition  of  neck-ring  and  body- 
color,  etc.,  found  still  in  T.  orientalis,  represents  a  very  natural  starting-point  for 
all  the  species  of  pigeons,  although  there  are  more  than  500  species  recognized 
to-day  in  this  group  of  birds. 
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To  show  how  this  divisibility  of  specific  characters  works  out  when  we  carry- 
it  a  Httle  further,  we  will  consider  another  pair  of  birds  that  I  have  worked  with  a 
little  longer.  The  Surate  turtle-dove  {Spilopclia  siiratensis)  is  illustrated  in  colors 
in  pi.  24.  Attention  may  be  especially  called  to  the  well-defined  and  peculiar 
character  of  the  spots  on  the  neck  and  to  the  central  dark  median  streak  of  the 
wing-feathers.  The  feathers  of  the  neck  have  a  dark  base  and  a  white  tip,  which 
give  the  neck  a  sort  of  speckled  appearance,  white  and  black  both  showing,  owing 
to  the  fact  that  each  feather  is  split  at  the  tip.  The  feathers  are  arranged  in  rows, 
and  there  is  a  larger  number  of  rows  than  in  the  Japanese  turtle-dove.  The  species 
suraiensis  has  advanced  considerably  bcj'ond  the  ancestral  turtle-dove,  both  in 
the  neck-mark  and  in  the  wing-feathers.     In  the  Japanese  bird  is  seen  a  simple 


There  are  11  rows  of  feathers  in  the 
neck-mark,  as  in  the  band-tail  {C.fasciala 
text-figure  5),  and  some  additional  front 
feathers  are  affected.  The  light  tips  are 
seen  on  the  lower  6  rows,  which  corre- 
spond to  the  spot  on  the  turtle-dove. 
The  tips  are  whitish  or  light  buff,  as  thr 
sample  feather  shows.  A  dark  or  black- 
ish area  follows  the  light  tip;  this  corre- 
sponds to  the  dark  area  in  feathers  of 
turtle-doves. 


\ 


|S<-^1 


a^  ,|i|||lll»|||%^- 


Text-figure  6. — Neck-mark  of  adult  wood-pigeon,  Columba  palumbus.    Natural  size.     G.  A.  Wilson  del.,  1900. 
Hayashi  del.  separate  feather. 


dark  center  with  a  light  reddish  edge.  In  suratensis  the  dark  center  has  been 
reduced  to  a  narrow  median  streak  which  is  somewhat  enlarged  towards  the  end.'' 
The  female  Surate  turtle  of  the  illustration  is  the  mother  and  a  ring-dove*  the 
father  of  the  hybrid  shown  in  pi.  25.  The  first  thing  to  notice  concerning  it  is 
that  its  size  is  about  that  of  the  two  parent  species,  which  are  nearly  equal  in  size;  the 
hybrid  therefore  agrees  in  this  respect  with  both  parents.  The  bird  as  a  whole  is 
considerably  lighter  than  the  mother,  considerably  darker  than  the  father.  But 
in  order  to  see  how  neatly  an  intermediate  character  comes  out,  one  may  best  exam- 
ine the  feathers  on  the  neck.  Here  it  will  be  found  that  the  size  of  the  spots  is 
somewhat  "reduced"  as  compared  with  the  mother,  but  considerably  "enlarged" 

'The  form  nearest  related  to  Spil.  suratensis  is  the  Chinese  turtle-dove  {Spil.  chinensis),  which  has  completely 
obliterated  this  median  streak;  its  neck-mark,  like  that  of  suratensis,  covers  many  rows,  meets  with  its  opposite  on 
the  back  of  the  neck,  and  is  composed  throughout  of  white-tipped,  bifurcated  feathers.  (In  text-fig.  10 these  points 
are  made  clear,  and  also  a  comparison  of  this  with  other  forms  is  made  possible. — Editor.) 

*  This  bird  was  of  "blond"  color  but  an  alba-risoria  x  risoria-alba  hybrid. — Editor. 
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as  compared  with  the  father.  Reference  to  pi.  34  will  make  this  clear.  The 
father's  black  ring  is  not  more  than  half  the  width  of  that  of  the  hybrid.  Again, 
the  arrangement  of  the  feathers  in  rows  can  bo  seen  more  distinctly  in  the  hybrid 
than  in  the  mother,  owing  to  the  fact  that  the  split  at  the  tip  of  the  feather  is 
reduced  to  not  more  than  one-half  of  what  is  seen  in  the  mother.  The  interesting 
point  is  that  the  split  does  appear  in  the  hybrid,  and  is  of  a  size  that  would 
come  fairly  under  the  term  intermediate.  It  remains  to  be  noted  that  the  size  of 
the  dark  median  streaks  of  the  wing-feathers,  in  comparison  with  the  maternal 
ancestor's  spots,  are  very  much  reduced;  but  they  are  clearly  visible  in  the  hybrid. 


Text-figure  7. 

Neck-mark  of  adult  male  guinea 
pigeon,  C.  guinea.  Natural  size,  Ha- 
yashi  del.,  March  1903. 

The  neck-feathers,  all  around  and 
up  to  the  ear-coverts,  are  bifid  (bifur- 
cated at  the  tip.)  See  feathers  and 
drawings  on  pi.  33,  figs.  7  to  14. 
Iridescence  is  here  very  weak.  The 
Chinese,  the  Surate,  and  tiger  turtle- 
doves all  have  bifurcated  feathers  on 
the  sides  of  the  neck.  These  neck- 
feathers  are  arranged  in  curved  rows, 
as  can  be  best  seen  when  the  bird 
stretches  its  neck.  This  curvature  of 
the  rows  is  general  in  Columba  and 
Turtur. 


^..' 


^(S): 


The  male  risoria  x  suratensis  hybrid  just  described  was  next  crossed  with  a 
white  ring-dove."  The  result,  as  may  be  seen  in  pi.  26,  was  a  further  simple 
modification  of  the  male  parent's  pattern — everything  was  made  lighter  and  the 
size  of  the  neck-spot  still  further  reduced,  and  even  the  slight  division  at  the  tips  of 
the  feathers  appears  in  .some  feathers.  This  is  better  seen  in  the  flat  view  of  the 
neck-mark  in  pi.  34.  A  sharpness  of  the  extreme  center  (the  vane)  of  the  wing- 
feathers  is  all  that  remains  of  the  median  spot. 

I  later  crossed  this  i  risoria-\  suratensis-i  alba  male  hybrid  with  a  dark  hybrid 
from  a  cross  of  the  blond  ring  and  the  Chinese  red  ring  (St.  humilis).    An  adult 

'  The  white  ring  (Si.  alba)  has  been  figured  in  pi.  8,  and  described  in  Chapters  VII  and  XV. — Editoe. 
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male  of  this  latter  species  is  shown  in  pi.  21,  a  juvenal  male  also  in  pi.  21.  This 
species  is  considerably  smaller  than  the  ring-dove.  It  has  a  quite  dark  reddish 
color.  The  characters  of  the  hybrid  of  this  last-named  cross,  consisting  of  four 
species,  are  shown  in  plate  26.  It  will  be  observed  that  the  suratensis  streaks  on 
the  wings  are  still  preserved.  Indeed,  they  seem  to  be  increased,  but  this  is 
only  indirectly  so,  due  to  the  strengthening  of  the  pigmentation  as  a  whole  which 
results  from  the  admixture  of  the  very  dark  humilis.  I  have  two  hybrids  of  this 
class,  and  both  have  the  streaks  on  the  wing-feathers  quite  as  shown  in  the 
illustration.  1" 


Text-figure  8. 

Neck-mark  of  an  adult  female  hybrid 
(C)  between  a  male  Columha  guinea  and 
a  chequered  C.  lii'ia.  Hatched  May  19, 
1901.  Natural  size.  Hayashi  del.,  Apr. 
1903. 

This  hybrid  resembles  both  parents  in 
its  form.  The  neck-feathers  lie  quite 
smoothly  and  the  bifurcation  is  not  ap- 
parent except  on  close  cxiiiiiinaluin.  The 
feathers  in  the  male  paii-nl  li:nifi  loosely 
and  present  a  rough,  li.irklcd  iip|>c:i ranee. 

Plate  33,  figs.  7  to  I  1,  luiihcr  assists 
in  showing  that  the  divided  teal  hers  do 
not  cover  so  large  an  area  as  in  I  he  male 
parent;  the  divisions  aic  iml  s..  ,\rrp,  and 
are  strongest  on  the  sides  and  liai'k  of  the 
neck,  weakest  in  fnml . 

In  the  hybrid  it  is  possible  to  see 
plainly  the  rows  of  feathers,  which  we 
could  scarcely  discern  in  the  male  parent. 
The  skin  around  the  eye  is  le.ss  in  extent 
and  smoother  than  in  pure  C.  guinea. 
This  hybrid  was  mated  during  two  sea- 
sons, but  produced  no  eggs. 


I  next  took  the  offspring  of  this  last  cross  (i.e.,  the  young  of  the  male  trispecific 
hybrid  x  the  humilis  female  and  crossed  it  back  witli  the  white  ring-dove.  The 
result  was  the  bird  in  this  cage— the  only  one  I  have  thus  far  obtained.  It  is  rather 
light  in  color^i  and  we  can  not  yet  see  what  the  neck-mark  is  going  to  be,  but  one 
can  see  that  the  bird  is  of  generally  lighter  color  than  its  father  (the  mother  was 
white;  see  table  154).  As  we  go  on  with  such  studies,  therefore,  we  find  very 
definitely  placed  before  us  the  fact  that  we  can  readily  calculate  what  the  result 
of  crossing  is  going  to  be.  We  know  definitely  what  the  parents  are  and  we  can 
calculate  mathematically— although  I  have  never  done  such  things  myself— what 
the  hybrid  will  be. 

'"  It  should  be  said,  however,  that  not  all  of  this  progeny  were  of  this  sort.    The  records  (see  table  154)  show 
that  3  or  4  young  (in  a  total  of  12)  died  very  early  and  that  all  of  these  were  recorded  as  of  "white"  color.— Editor. 
"  This  bird  seems  not  to  have  been  figured.— Editor. 
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Text-figure  9. 

1.  Neck-mark  of  a  jiivcnal  .S7.  rhoria  {^i)-humilis  i\)  hybrid  (K).    Hatched  July  11,  l'JI)2;  age  4  weeks. 
Natural  size.    Hayaslii  del.,  Aug.,  11)02. 
Sire,  pure  St.  risoria  (3);  dam,  Si.  humiUs  x  risoria  (B  2).    The  feathers  here  are  more  closed,  or 
cramped  together,  than  seen  in  the  fiat  view  (2). 

2    Neck-mark  (flat)  of  »S/.  risoria-huinilis  hybrid  (K);  same  as  above.     Natural  size.     Hayashi  del., 

Aug.  1902. 
This  mark  may  be  compared  with  that  of  the  juvenal  (7  weeks)  St.  humilis  seen  in  color  in  pi.  21, 
fig.  B.   There  may  be  a  lagging  development  of  color  in  this  hybrid  as  compared  with  that  in  the  very  dark 
humilis:  the  rate  is  probably  nearer  that  of  the  ring-dove,  since  the  hybrid  is  three-fourths  risoria;  compare 
also  with  fig.  B,  pi.  31. 

3.  Neck-mark  of  an  adult  male  St.  risoria  (1)  X  T.  orientalis  (13)  hybrid  (SO  1).    Hatched  May  9,  1904; 
alive  Jan.  1915.    Three-fourths  natural  size.    Toda  del.,  April  10,  191)."). 
This  bird  is  shown  in  color,  pi.  12.    The  position  of  the  neck-mark  is  considerably  influenced  by  the 
T.  orientalis  parent.    Other  details  arc  better  seen  in  the  flat  view  presented  in  4. 

4.  Neck-mark  (flat)  of  the  same  hybrid  as  in  3  above. 

The  marks  are  somewhat  smaller  than  in  the  Japanese  parent;  this  is  toward  the  ring-dove.  The 
extent  of  the  white  on  the  feather-tips  bears  a  similar  relation  to  the  parents. 

Several  accessory  plumes  arc  present  within  the  neck-mark. 

The  outer  portion  of  the  second  (lower)  row  of  the  left  mark  is  divided  into  two  rows.  The  division 
stops  at  about  the  middle  of  the  row. 


ih  male,  Colmnba  leiirocephrda.      X  0.5.     Hayashi  del.,  Mar.  20,  1903. 
Habitat   Florida  K<>yH    I'.alui.nas,  Greater  Antilles;   al.so  Santa  Cruz,  St.  Bartholomew   Cozumel  Islands,  and  coast  of  Honduras 
(Salvadori).     Neck-feathers  edged  with  velvety-black,  very  regularly  cut  and  scale-like;    green  iridescent  ("bronzy-green    ). 
For  color  of  male  and  female  see  plate  49,  vol.  I. 

B.  Adult  Columba  domestica  X  Turtur  orientdis.     Hybrid.      X  0.5. 
The  feathers  generally  show  light  edges,  though  this  is  less  marked  than  in  T.  onentalis.     The  neck-mark  of  hybrid  shows  more 
differentiation,  stiffer  feathers,  and  more  distinct  rows  than  in  common  pigeons,  but  less  differentiation  than  in  T.  onentalts. 
Some  iridescence  is  present,  though  this  is  difficult  to  reproduce. 
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Text-figure  10. 

Figs.  1-4.  Xeck-mark  of  an  adult  male  Chinese  turtle-dove.    Spilopelia  chinensis.    Natural  size.     Hayashi 
del.,  Dec.  1902. 

1.  Side  view  of  same  bird  as  fig.  5,  which  shows  both  sides  in  one  plane. 

Evolution:  We  have  to  start  with  a  form  most  nearly  represented  in  Turtur  orientalis  of  China  and  Japan. 
The  centers  of  the  wing-feathers  there  have  the  black  rounded  out  full  behind,  leaving  only  the  apical  reddish 
bar,  or  tip. 

In  T.  turtur  of  Europe,  the  dark  center  becomes  reduced,  ending  in  an  angular  point  behind. 

In  Spilopelia  suratensis  (also  bifurcated  neck-feathers)  the  black  is  still  further  reduced  to  a  dark  mesial 
stripe. 

In  Spil.  chinensis  even  the  mesial  stripe  has  departed,  and  the  neck-feathers,  tipped  with  white,  are  bifur- 
cated. In  these  two  last-named  species  the  neck-feathers  are  not  only  bifurcated,  but  a  larger  number  of  rows 
are  differentiated.  Running  back  to  T.  orientalis,  we  find  entire  neck-feathers  and  fewer  rows — 6  down  to  only 
3  or  4.  The  extension  of  the  number  of  rows  has  also  been  accompanied  by  an  extension  of  differentiation 
towards  the  mid-back  of  the  neck,  where  the  two  spots  plainly  coalesce  on  the  upper  three  or  four  rows. 

2.  First  feather  of  fifth  row  (counting  downward);  right  side.  This  feather  comes  on  the  boundary  hne 
and  has  black  on  the  posterior  web  only;  the  front  web  is  vinous,  like  the  feathers  of  the  mid-front  of  the  neck 
and  breast  and  has  no  bifurcation.  The  hind  half  is  only  touched  with  white  close  to  the  distal  end  of  the  black; 
elsewhere  both  webs  are  vinous-tipped. 

3.  Fifth  feather  of  fifth  row;  left  side.  This  row  may  be  said  to  form  the  focal  center  of  differentiation. 
The  feather  is  widely  bifurcated  and  the  tips  are  white;  the  basal  part  up  to  the  last  one-fourth  is  black. 

4.  Seventh  row;  left  side.    Here  the  black  becomes  graj'  and  the  white  vinous. 

5.  Neck-mark  (flat)  of  same  bird  as  figs.  1  to  4. 

This  figure  shows  the  continuity  of  both  spots  in  the  raid-back  region.  We  see  here  how  the  differentiated 
feathers  pass  gradually  into  vinous  or  brown,  short  tips  into  long  tips,  and  bifurcated  into  entire.  (For  the 
color-scheme  of  the  entire  bird,  in  ink,  see  pi.  23,  vol.  I. — Ed.) 
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Now,  when  the  blond  ring  {St.  risoria)  is  crossed  with  a  Chinese  red  ring  {St. 
humilis)  the  hybrids  obtained  are  intermediates  of  the  two  parent  species.  One  of 
these  hybrids,  an  adult  male,  is  figured  in  pi.  22,  a  female  in  juvenal  plumage  also 
in  pi.  22.  Such  hybrids  are  very  measurably  darker  than  risoria  and  lighter  than 
humilis.  They  tend,  too,  to  develop  a  little  of  the  white  edging  or  margin  to  the 
upper  and  lower  limits  of  the  neck-mark;  this  is  towards  risoria.  In  addition, 
these  hybrids  show  a  differentiation  of  color  in  the  male  and  female.'-  These  hybrids 
are  fertile  and  give  offspring  like  themselves.  One  of  the  offspring  of  a  pair  of  such 
hybrids  (an  adult  male)  has  been  shown  in  pi.  23.  The  same  bird  shown  in  juvenal 
plumage  (in  pi.  23)  will  indicate  the  persistence  of  the  blended  body-color  in  the 
second-generation  hybrids.  One  of  the  Fi  hybrids  of  the  risoria  x  humilis  cross 
was  mated  back  to  a  male  risoria.  The  result,  so  far  as  the  neck-mark  of  the  juvenal 
plumage  of  this  latter  hybrid  is  concerned,  is  recorded  in  text-fig.  9.  The  color  has 
there  made  its  appearance  perhaps  more  slowly  than  it  does  in  the  humilis  parent, 
which  now  represents  but  one-fourth  of  the  hybrid's  parentage. 

When  we  cross  the  Japanese  turtle-dove  (female)  with  the  common  pigeon  we 
invariably  get  a  bird  that  has  more  gray  and  less  red  than  the  Japanese  parent. 
The  general  characteristics  of  T.  orientalis  have  already  been  shown  in  pi.  1.     The 

'=  The  females  seem  to  be  lighter,  the  males  darker  (see  Chapter  XIII).  The  stenographic  report  of  the  remarks 
at  this  point  is  obviously  incomplete. — Editor. 

Explanation  of  Plate  3G. 
Neck-marks  of  common  turtle-dove  of  Euro]5e,  Turlur  iiniur. 
Fig.  1.  Adult  male  (?)  T.  turtur.    X  2.    Hayashi  del.,  Sept.  1902. 

Habitat:  Western  Palearctic  Region  in  summer.  In  winter  as  far  south  as  Shoa  in  .\frica  ami  as  far  east  as  'i'arkaiul 
in  Asia.    Specimen  received  from  Dover,  iMinIaml,  1002. 

Very  carefully  drawn,  giving  every  IVhiIm  r  ,iii,|  Inllowing  the  natural  form  and  arrangement.  There  are  three 
main  rows,  of  which  the  middle  one  (fourl  li  i  h  i  \\r  ciiitcr.  Two  more  above  and  one  below  show  more  or  less  differ- 
entiation. Eight  dark  feathers  seen  in  secuud,  louitU,  and  fifth  rows;  nine  in  the  third,  but  ninth  is  not  vi.sible,  except 
by  spreading  feathers  a  little.    The  neck  has  to  be  e.vtended  somewhat  to  show  black  in  more  than  3  rows. 

Figs.  2-9  are  of  first  and  last  feather  of  4  rows  (2  to  5  counting  upward) ;  right  side. 

Fig.  2.  First  of  fifth  row.    .4  short,  gray  spnt  nn  tlio  liind  wnh;  tiji  jialr  nshv  nr  smvish-white. 

Fig.  3.  Eighth  of  fifth  row.    Two  \w:A  r,|ii:il  ,l:,ik  umv  -pm-:  up  nl  -jum  '  .oloi  uiih  neck. 

Fig.  4.  First  of  fourth  row.    Black  mi  lioili  -hli-,  I  mi  imoic  I  m  ■In  nil;  iip  nimmplcir,  pule  gray,  and  sharply  cut. 

Fig.  5.  Eighth  of  fourth  row.    Black  al)nut  cquul  .>n  tun  sidc^;  lip  p;ili'  ;;ray,  p:i^>uiii  lo  reddish;  also  longer  barbs. 

Fig.  6.  First  of  third  row.     Blackish  hind-half;  tip  pale  gray,  incomplete  behind,  sharp  cut. 

Fig.  7.  Ninth  of  third  row.  Black  and  gray  in  front,  black  behind,  tip  pale  gray  with  some  vinous  or  red,  and 
more  sharp  in  front  than  behind. 

Fig.  8.  First  of  second  row.  Weaker  black;  the  front  web  vinous  graj-.  No  sharp  tip  except  on  hind  wcli;  tip 
pale  vinous  gray. 

Fig.  9.  Fifth  of  .second   row.     \'ery   weak  black  on   hind   web. 

Fig.  10.  Adult  T.  turtur,  from  Dover,  1902.     X  2.    Haya.shi  del.,  July  1902. 

Here  we  see  only  three  black  rows  with  a  lower  one  showing  a  touch  of  dark  when  feathers  are  spread  a  little. 
The  upper  (fifth)  row  has  impure  light  tips,  becoming  more  and  more  like  neck-feathers  in  the  mid-back  region. 

Fig.  11.  The  lowest  degree  of  differentiation  (smallest  spot)  found  in  a  dozen  turtlc-dovis  frmn 
Dover,  1902.  There  arc  really  only  two  well-marked  rows;  no  tips  normally-  dillrK  nl  i.iiid. 
all  showing  more  or  less  of  the  general  color  of  the  neck.  The  third  row  UMiall\  ^llM\^s 
little  or  none  of  the  black,  and  the  upper  row  none  at  all  except  when  spread  out. 

Fig.  12.     X  3.    The  middle  black  row  (third)  is  plainly  the  center.   The  fourth  feather  is  here  shown. 

Fig.  13.  X3.  First  feather  of  third  row  (right)  has  black,  plain  behind;  the  tip  shortened,  pale 
grayish-white. 

The  seventh  feather  of  third  row  (not  separately  figtu'ed)  has  less  white-gi'ay  behind  tlian  in  fiuiit ;  Mack  on  both 
sides. 


.M«P' 


» 


I      ^Siw 


'NwinvXwAi.xT^W^NXv       "^ 


12 


^>*(«>'^'^T 


%v 


1%'-. 


11 


f'tf- 


4' 


Neck-marks  of  common  turtle-dove  of  Europe,  Turtur  turtur. 
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neck-mark  of  the  adult  may  there  be  noted.  The  common  x  Japanese  hybrid  has 
the  color-marks  of  the  mother,  but  so  washed  out  that  one  can  hardly  perceive  that 
there  is  a  distinct  mark;  still  it  is  there,  as  may  be  seen  by  reference  to  pi.  35. 
The  edges  of  the  feathers  are  somewhat  lighter  than  the  basal  portions;  this,  too,  is 
in  the  direction  of  orientalis.  On  the  neck  one  finds  also  an  intermediate  differen- 
tiation of  the  feathers  toward  the  turtle-dove  pattern  in  the  number  of  the  rows; 
and  fina]l3%  the  feathers  of  this  region  are  found  to  have  dark  basal  port  ons  with 
slightly  iridescent  tips.  These  several  characters,  therefore,  are  easily  divided  in 
the  first  cross. 

When  we  cross  the  female  turtle-dove  with  the  rhig-dove  {Si.  risoria)  we  get 


soria  {\) 
IS  shown 
Natural 


Text-figure  11. 
of  adult  male  St.  alba  {i)-r, 
'  Ji\liii(l  (J  1).    Same  bird 
7    I,.'    A.     Age  11  months. 
h       Apr.  1902. 
■  '</  <  risoria-alba  (D  2). 
.,/„,    >T  I-Bl). 

shows  the  position,  proportions,  and 
latuii'  (if  the  neck-mark.  Detailed  de- 
en  in  connection  with  this  maik  drawn 


1.  Neck-marl- 

-  r.  h:r:.. 

in  colni.  .! 

size.     II 

Sire:    -n     ■ 

Dam:    T.  ' 

The  ii^uir 
intermediate 
scription  is  gi 
flat,  figure  2. 

2.  Neck-mark  of  same  bird  as  figure  1  and  color  pi.  37, 
fig.  a;  age  13.5  months.  Natural  size.  Hayashi 
del    July  1902 

The  mark  comprises  5  rows  of  featlieis 

First  row  (lo-s\ei)  shows  but  little  of  the  flail  color, 

which  IS  iiHisth   (II  whdlh   (oncr  drd  when  the  head 

and  ne(k  ik   in  tli(   usii  il  posifion 

becond  urn    h  .ws  ')  II  ,,1     ,ii  ii_hl    s  <m  kit 
Thud  K.u   (((iiti  ill  s|i,,«s  7  liluk  on  eafh  side 
Fouith  low  shows  7  bhck  on  eifh  side,  the  two 

middle  (dorsal)  feathers  aie  usually  covered,  but  are 

here  exposed 

Fifth  low  (ui)iKi  I  shows  no  black,  m  color  these  u< 

midw  n    li(t\\((ii   till    spot-feathers  and  the  gtn(  i  il 

neck-f(  iIIki  iIk    color  is  merely  whiteind 

little,  11(1 1  1 1(  I   \  I  ilili     md  the  differentiation  is  ikiI 

strong  as  in  tin  utlici  lows 

There  are  here  two  btparate  marks,  neailj  conttiRiit 

in  the  third  and  fouith  lows 


.,>" 


two  different  colors.  One  is  a  little  darker  than  the  other,  and  this  is  the  main 
difference  between  them.  All  of  the  light  ones  turn  out  to  be  females,  and  most, 
at  least,  of  the  dark  ones  are  males.  In  pi.  12  one  of  these  males  is  shown;  it  is 
plainly  intermediate  in  size,  color,  and  neck-mark.  The  neck-mark  is  shown  in 
flat  and  side  views  in  text-fig.  9.  PI.  13  displays  these  characteristics,  leaning 
somewhat  toward  orientalis,  in  a  male  hybrid  of  the  reciprocal  cross.  The  cross 
between  the  Japanese  turtle  and  the  blond  ring-dove  leads  to  a  reduction  in  the 
extent  of  the  neck-spots  in  the  hybrid  as  compared  with  the  Japanese  species. 
There  is  also  less  white  at  the  tips  of  the  feathers.  The  spots  extend  a  little  farther 
back  on  the  neck  than  in  orientalis;  they  very  nearly  meet  in  some  cases.  All  these 
characters,  therefore,  undergo  division  in  a  first  cross. 

When  the  Japanese  turtle-dove  is  crossed  with  the  white  ring-dove  the  chief 
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difference  from  the  preceding  result  is  that  the  females,  and  the  females  only,  are 
very  much  lighter  in  color  (they  are  nearly  white)  than  the  females  of  the  Japanese  x 
blond  ring  cross ;  while  the  males  from  the  alba  x  orientalis  cross  are  probably  fully 
as  dark  as  risoria  x  orientalis  offspring.  One  of  these  nearly  white  female  hybrids 
is  shown  in  pi.  9;  the  color  is  very  much  reduced  from  the  mother  toward  the 
white  father.  But  some  pigment  is  certainly  to  be  found,  and  even  this  bird  is, 
therefore,  to  some  extent  an  intermediate.  (The  situation  here  is  similar  to  that 
found  in  the  "white"  females  of  the  alba  x  hiimilis  cross  soon  to  be  described. 
A  reference  to  the  additional  illustrations  which  are  used  in  connection  with  Chapter 
VII  will  show — see  pis.  10  and  11 — that  in  both  sexes,  from  the  Japanese  x  white 
ring  cross  and  its  reciprocal,  size,  general  coloration,  and  neck-mark  all  present 
themselves  as  intermediates,  though  some  characters  are  more  clearly  so  than  others. 
— Editor.) 

From  the  cross  of  the  blond  ring-dove'''  with  the  European  turtle-dove  (shown 
in  pi.  2)  we  get  a  hybrid  that  is  again  an  intermediate  of  the  two  parents,  certainly 
so  in  regard  to  the  reduction  of  the  spots  on  the  wing  and  to  the  modification  of  the 
neck-mark.  These  points  in  the  hybrid  are  clearly  reproduced  in  color  in  pi.  37. 
(The  neck-mark  of  the  adult  male  hybrid  is  shown  in  text-fig.  11.  These  may 
be  compared  with  the  conditions  normal  for  T.  turtur,  as  shown  more  completely  in 
pis.  2  and  36.)  Then  if  I  take  this  hybrid  and  cross  it  again  with  the  blond  ring, 
I  get  the  wing-marks  ])ractically  washed  out;  still  enough  remains  of  the  distinc- 
tive dark  color,  however,  to  remind  of  the  European  turtle,  and  the  neck-spots 
are  once  more  reduced  in  the  direction  of  the  ring-dove.  Two  of  these  adult 
hybrids — f  ring-dove  {\  alba-^  risoria)  and  |-  European  turtle-dove — are  here  repro- 
duced in  color,  the  lighter  male  in  j)l.  37,  the  darker  female  in  pi.  38  (the  juvenal 
neck-mark  also  in  color  in  pi.  38;  in  addition,  the  flat  neck-marks  of  an  adult 
male  and  female  are  shown  in  pi.  39;  and  the  juvenal  neck-mark  in  position  and 
flat  also  in  pi.  39).  These  hybrids,  represented  in  color,  should  be  compared  with 
their  half-sister'''  of  pi.  38,  whose  mother  was  white  ring  instead  of  blond  ring. 
Here  it  will  be  seen  that  the  whiter  dove  reduced  more  strongly  than  did  the  brown- 
ish one  the  already  once-divided  body-color  and  neck-mark  of  the  European  turtle- 
dove. Carry  the  study  still  further  by  crossing  the  second  hybrid  (f  ring  x  \  Euro- 
pean turtle)  with  a  ring-dove  and  we  shall  get  nearer  the  ring-dove  color  and  nearer 
the  ring-dove  size;  the  mark  on  the  neck  becomes  quite  small  and  of  the  ring-dove 
width,  while  the  two  side-spots  are  now  found  to  touch  each  other  on  the  back  of 
the  neck.'^ 

Now,  it  would  hardly  be  fair  for  me  to  stop  here  with  my  account,  since  in  some 
crosses  one  can,  apparently,  obtain  quite  another  result.  When  the  male  white  ring 
is  crossed  with  the  female  red  ring  {St.  humilis)  one  gets  sometimes  a  dark  bird  and 
sometimes  a  white  one.  In  that  cross  I  have  obtained  about  as  many  ^^  hite  as 
dark.  I  have  not  carried  this  experiment  far  enough  to  know  just  what  the  results 
would  be,  but  all  the  white  young  are  females  and  most  of  the  dark  birds  are 
males.'"   One  might  say  the  white  birds  are  like  the  father,  while  the  dark  birds 

"knalba-risorUixrisoria-albahyhridoihXonil  color  was  the  parent  of  tlie  bird  illustrated  in  pi.  37. — Editor. 
"  The  brothers  and  sisters  of  this  family  show  considerable  variation,  a  fact  made  evident  by  reference  to 
table  121.    Several  are  not  as  light  as  the  one  illustrated. — Editor. 
"  No  drawings  of  this  final  hybrid  can  be  found. — Editor. 
'«  See  Chapter  XII.— Editor. 
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are  like  the  mother.  But  observation  tells  me  not  to  be  too  confident  in  saying 
that  the  "white"  bird  is  the  exact  reproduction  of  the  father.  In  the  first  place,  it 
is  intermediate  in  size,  and  the  white  is  the  color  that  misleads  us.  When  the  bird 
is  examined  a  little  more  closely  it  will  be  found  that  the  tail-feathers  have  some 
dark  pigment.  The  dark  portion  of  the  basal  two-thirds  of  these  feathers  is  the 
part  that  is  very  dark — almost  black — in  the  blond  ring-dove.  It  is  evident,  there- 
fore, that  we  have  the  old  pattern  of  the  blond  ring,  together  with  some  of  its  color, 
preserved  here.  I  have  not  examined  the  other  feathers  of  the  bird  microscopically 
or  otherwise  to  determine  how  much  pigment  there  is,  but  certainly  there  is  some,  as 
we  can  clearly  see  in  the  case  of  the  tail. 

This  case,  then,  does  not  come  to  Mendel's  rule,  but  may  suggest  something 
analogous  to  it.  According  to  his  rule  the  first  hybrids  are  of  one  dominant  color; 
the  offspring  of  these  hybrids  divide,  so  that  one  quarter  are  like  the  one  pure 
parent  and  another  quarter  like  the  other  pure  parent,  and  two  quarters — or 
one-half — are  like  the  first  hybrids.  In  the  case  which  we  have  just  described  the 
division  into  two  colors  is  obtained  in  the  first  generation  of  hybrids,  and  the  two 
colors  are  found  to  be  closely  associated  with  sex. 

My  main  object  in  these  remarks  has  been  simply  to  present  a  few  cases.  The 
number  of  such  cases  that  I  might  place  in  evidence  could  be  much  increased.  The 
crosses  I  have  made  all  tell  the  same  story. 

One  thing,  however,  I  would  add  in  conclusion.  According  to  Galton's  law 
of  ancestral  inheritance,  the  two  parents  furnish,  as  is  well  known,  only  about 
one-half  of  the  offspring,  while  four  grandparents  furnish  a  quarter,  and  the  great- 
grandparents  furnish  one-eighth,  and  the  sixteen  great-great-grandparents  would 
furnish  one-sixteenth,  and  so  on,  until  the  offspring  is  represented  as  the  unit, 
deriving  these  fractional  parts  from  these  different  groups  or  grades  of  ancestors. 
The  necessity  of  such  a  mode  of  reckoning  lies  in  the  fact  that  parents  represent 
"mixtures."  They  are  not  "pure"  to  begin  with.  If  a  pure  species  is  crossed  it 
can  be  said  that  each  parent  contributes  one-half,  with  nothing  to  do  with  other 
ancestors.  That  is,  assuming  that  one  has  a  pure  species  of  birds — ^i3ure  from  one 
generation  to  another — one  knows  what  he  is  going  to  get,  namely,  one-half  of 
each  of  these  species  in  each  of  the  offspring.  It  is  a  very  much  simpler  method" 
than  Mendel's  or  Galton's. 

"  In  tlie  prefatory  notes  to  this  leoture  Professor  Whitman  characterized  his  law,  as  elucidated  in  this  chapter 
as  that  of  "Pure  or  direct  inheritance." — Editor. 


224  INHERITANCE,    FERTILITY,    AND    SEX    IN    PIGEONS. 

Explanation  of  Plate  37. 

A.  Adult msde Streptopelia alba-risoria  xTurtur  turtur  hybrid.     (J  1).     Hatched  May  15,  1901;  age 

10  months.    Six-tenths  natural  size.    Hayashi  del.,  March  1902. 
Sire:   St.  aWa-risoria  x  St.  risoria-alba  (D2).    Dam:    T.  turtur  (TI-B  1). 
Note  the  intermediate  neck-mark  and  the  reduced  dark  centers  of  the  general  pUmiage. 

B.  Adult  male  ring-dove  (f)  x  common  turtle-dove  {\)  hybrid  (A  1).    Age  10  months.    Six-tenths 

natural  size.    Hayashi  del.,  March  1902. 

Sire:  St.  risoria  (i'j-alba  (|).  X  T.  turtur  (|)  hybrid  (D  1);  a  brother  to  hybrid  drawn  in  color,  pi.  38,  fig.  B. 
Dam:   St.  risoria  (7). 

The  neck-mark  and  dark  centers  of  feathers  reduced  a  second  time  from  the  T.  turtur  characters  by  crossing 
with  ring-doves. 

This  male  fertile  with  a  Streplopdin  ri.'ioria-nWa  (J)  —  .S7.  humili.i  hybrid. 

Explanation  of  Plate  38. 

A.  Adult  female  complex  Streptopelia  X  T.  turtur  hybrid  (D  9).    Hatched  Aug.  10,  1904.    Six-tenths 

natural  size.    Hayashi  del.,  April  1907. 
Sire:  St.  alba-risoria  x  St.  risoria-alba  X  T.  turtur  (D  1).     Dam:    St.  alba  (O). 

The  neck-mark  approximates  to  that  of  the  ring-dove.  The  color  of  the  general  plumage  of  the  sire  is  here  much 
reduced. 

B.  Adult  female  complex  Streptopelia  (-|)  x  T.  turtur  (i)  hybrid  (E  1).    Hatched  Aug.  18,  1901; 

age  7  months.    Six-tenths  natural  size.    Hayashi  del.,  March  1902. 

Sire:  St.  alba-risoria  x  St.  risoria-atbaX  T.  turtur  (D  1).     Dam:  St.  risoria  (7). 

Sister  to  male  (A  1)  of  pi.  ,37  B.    Color  dark. 

The  neck-ring  here  is  continuous,  but  narrow  in  the  back.  It  includes  5  rows  of  feathers;  3  rows  make  most  of 
the  ring  (shown  flat  in  pi.  39,  fig.  4).  This  neck-mark  comes  nearer  the  ring-dove  type  than  does  the  ring  of  the  clutch- 
mate  brother  (E  2)  whose  neck-mark  is  shown  in  pi.  39,  fig.  3. 

C.  Juvenal  male  complex  Streptopelia  (f)  x  T.  turtur  {\)  hybrid  (H  2).    Hatched  Feb.  4,  1902; 

age  8  weeks,  3  days.    X  1.    Hayashi  del.,  April  1902. 

Sire:  St.  alba-risoria  x  St.  risoria-alba  x  T.  turtur  (D  1).    Dam:  St.  risoria  (7). 

In  general  appearance  the  ring-dove  characteristics  clearly  predominate.  Some  influence  of  turtur  is  still  seen 
in  the  shape  and  position  of  the  neck-mark  and  in  the  light  edge  of  the  feathers  that  fonn  it.  Compare  the  neck- 
marks  of  a  sister,  fig.  B, and  pi.  39,  fig.  4;  of  an  adult  brother,  pi.  37,  fig.  A;  and  juvenal  ring-dove  pi.  31,  figs.  A,  B,  C; 
also  with  brother  to  sire,  text-fig.  11. 

Explanation  of  Plate  39. 

1  Neck-marl:  of  juvenal  male  complex  Streptopelia  (f)  X  T.  turtur  {{-)  hybrid  (I).  Hatched 
July  14,  i902;  age  47  days.     X  0.6.    Hayashi  del.,  Aug.  1902. 

Sire:  St.  alba-risoria  x  St.  risoria-alba  X  T.  turtur  (G).    Dam:  St.  risoria  (6). 

Compare  flat  view  of  both  sides  of  neck  in  fig.  2.  Note  that  feathers  of  the  neck-mark  are  all  edged  with  whitish- 
gray,  after  tlie  turtle-dove  pattern.    In  localization  and  in  the  form  of  the  mark  the  influence  of  turtur  is  also  evident. 

2.  Neck-mark  (flat)  of  same  bird  as  fig.  1.    Age  47  days.    X  2.    Hayashi  del.,  Aug.  1902. 

The  feathers  are  very  distinctly  edged  with  whitish-gray.  The  marks  do  not  form  a  continuous  ring  behind, 
but  this  condition  is  approached  much  more  strongly  than  in  T.  turtur. 

3.  Neck-mark  of  adult  male  complex  Streptopelia  (|)  X  T.  turtur  {\)  hybrid  (E  2) ;  brotlier  to 

female  of  fig.  4  below.    Hatched  Aug.  19, 1901 ;  age  7  months.    X  2.    Hayashi  del.,  March 

1902. 

This  ring  is  broken  in  middle  of  back  of  neck;  two  elongated  side-patches  of  black  bordered  above  and  below 

with  white  or  whitish  feathers.    Ring  of  5  rows  of  feathers,  but  3  rows  and  a  little  of  an  upper  row  make  up  all  that 

is  seen.    There  is  a  lower  row  entirely  out  of  sight;  on  the  left,  one  feather  of  this  row  is  pulled  out  far  enough  to  show 

the  dusky  gray  inner  web.    Note  that  the  inner  web  of  this  feather  is  shorter  than  the  outer. 

More  black  is  shown  in  the  figure  at  middle  of  the  back  than  is  seen  in  nature,  the  feathers  being  turned  to  show 
the  black.    As  the  neck  is  generally  held  by  the  bird,  the  black  here  is  concealed. 
The  black  feathers  are  in  greater  number  on  the  right  side. 

4.  Neck-mark  of  adult  female  complex  Streptopelia  (f)  XT',  turtur  {])  hybrid  (El).     Hatched 

Aug.  18,  1901 ;  age  9  months.    X  2.    Hayashi  del.,  May  1902. 
The  ring  is  continuous  but  narrow  in  the  back.    Five  rows  of  feathers;  three  rows  from  the  main  part.    A  few 
feathers  inside  the  ring-area  show  the  white  tip  of  the  T.  turtur  grand-parent,  but  these  are  perhaps  less  evident  than 
in  the  brother  shown  in  fig.  3  above. 


A.  Adwlt  male,  Streptopelia  alba-risaria  X  Turtur  turtvr.     Hybrid  CJl).    Hatched  May  15,  1901;  age  10  months. 

X  0.6.    Hayashi  del.,  March  1902. 

B.  Adult  male  ring-dove  (^)  X  common  turtle-dove  (^).     Hybrid  (Al).     Age  10  months.      X  0.6.    Hayashi 

del.,  March  1902.  .,„..s. ,. 


A.  Adnlt  female  complex,  Streptopelia  XT.  turtiir.    Hybrid  (D9).    Hatched  Aug.  10,  1904.    X  0.6.    Hayashidel., 

Apr.  1907. 

B.  Adult  female  complex,  Streptopelia  (K)    X    T.  tviivr  (%).     Hybrid  (El).     Hatched  Aug.  18,   1901;    age 

7  months.     X  0.6.     Hayashi  del..  Mar.  1902. 

C.  Juvenal  male  complex,  Streptopdia  (H)  X  T.  twiwiH).    Hybrid  (H2).    Hatched  Feb.  4,  1902;  age 

3  days.     Natural  size.     Hayashidel.,  April  1902. 


^r- 


'I. 


1.  Neck-mark  of  juvenal  male  complex  Streptopdia  (^)  XT.  turttrr  (K)  hybrid  (I)      Hatched  July  14,  1902; 

age  47  days.      X  0.6.     Hayashi  del.,  Aug.  1902. 

2.  Neck-mark  (flat)  of  same  bird  as  figure  1.     Age  47  days.      X  2.     Hayashi  del.,  Aug.  1902. 

3.  Neck-mark  of  adult  male  complex  Streptopdia  (}i)  X  T.  turtur  {%).     Hybrid  (E2)  ;  brother  to  female  of 

figure  4  below.     Hatched  Aug.  19,  1901  ;  age  7  months.      X  2.     Hayashi  del.,  March  1902. 

4.  Neck-mark  of  adult  female  complex  Streptopdia  (,}i)  XT.  tuHur  {%).    Hybrid  (El).    Hatched  Aug.  18,  1901 ; 

age  9  months.     X  2.     Hayashi  del.,  May  1902. 
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